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The people, wh.ai 


All these stylish Sony 
cassette-corders have one 
especially convenient feature 
in common — automatic 
shut-off which shuts off trans¬ 
port and power automatically 
at the end of the tape in all 
function modes (record, for¬ 
ward, fast forward, and 
rewind). 

Even if you have to leave 
any one of these units running 
you need never worry about 
stressing the motor when the 
tape ends. The set shuts off 
automatically and function 
buttons return to neutral. 
Clockwise from the top 
they're the compact TC-90A 
with built-in condenser micro¬ 
phone, the high performance 
TC-140 with "swing balance" 
mechanism to keep tape 
speed constant even when 
recording on the move; the 
handsome 1.5 watt TC-llOB 
with excellent tonal quality 
and the beautifully functional 
TC-95A. 

Your Sony dealer will gladly 
show you the beautiful way 
they play — and stop. 


(automatically) 
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Pay TV On a Shoestring: Britain's newest 
and most unusual TV station uses the 
community as its studio. Read the story 
on "Cablevision", a new concept in local 
broadcasting which brings television to 
the people. Starts on page 29. 



Our first DVOM project, fully solid state 
and using up-to-the-minute circuitry. 
Features a new LSI integrated MOS 
device and low-cost LED numeric 
readouts: Page 32. 
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Silicon Transistors 

Choose the best technique to 
suit the application 

□ Alloy junction 

□ Diffused junction 

□ Mesa 

□ Planar 

Q Planar Epitaxial 

Germanium Transistors 

□ Wide range of special and 
general purpose types. 

Silicon Power Diodes 

□ Crest working reverse 
voltages to 1200V 

Q Average forward currents to 
150A. 

Power Transistors 

□ Germanium and silicon 

□ Dissipations 125 watts 

□ Operation to 400 MHz 


Integrated Circuits 

□ Digital 

DTL —CML —TTL 
(Interchangeable with SN74 
Series) and MOS 

□ Linear 

Op Amps, Voltage Regs., 
Audio, Receiver types. 

□ DIL, Flat Pack,QUIL and 
TO-74/99/100 

□ Available to MIL Specs. 

Silicon Zener Diodes 

□ Voltage range 3.3V to 75V 

□ Dissipation 400mW to 75W 

Small Signal Diodes 

□ Silicon and Germanium 

□ Point contact 

Q Diffused junction 

□ Gold bonded 
Q Planar 

□ Planar Epitaxial 

□ Oxide Passivated 


Silicon Controlled 
Rectifiers 

□ Repetitive peak off-state 
voltage to 1600V 

□ Crest working reverse 
voltages to 1600V 

□ Average forward currents 
to 250A 

□ Maximum junction 
temperatures to 125°C. 

Transmitting 

Transistors 

□ VHF 

□ UHF 

□ SSB 

High Voltage Diodes 

with controlled avalanche 

breakdown characteristics. 

□ Crest working voltages 
to 150,000V 

□ Current up to 50mA 


PHILIPS 


Australians latest 
range of semiconductors. 

The brand 


Australia’s most experienced 
manufacturer in Semiconductor techniques, 
provide for the Industry 

□ Devices suitable for all applications 

□ Comprehensive applications laboratory services 

□ Ready availability via branches in all States 

□ Stringent quality control 

PHILIPS 

38.2180 


ELCOMA 

Electronic Components & Materials Division 
of Philips industries Limited 

Sydney • Melbourne • Brisbane • Adelaide • Perth* Canberra • Hobart 
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Getting down to business . . . 

By the time this issue is published, I hope we will have seen the long-overdue referral of 
the colour TV tariff question to the Tariff Board. As I write this editorial immediately after 
the December elections, spokesmen for the new Labor Government have already indicated 
that the matter has high priority. 

For some weeks prior to the election we were treated to a somewhat less than inspiring 
public exchange on the subject between the chairman of the Tariff Board, Mr G. A. Rat- 
tigan, and Mr Anthony, the former Minister for Trade and Industry. Further volleys were 
fired by spokesmen for the local TV receiver manufacturers, the television stations, and 
consumer organisations. 

I believe Mr Rattigan was quite correct in pointing out that the Government has an 
obligation to seek the considered advice of the Tariff Board before making policy decisions 
as important as this one. The implications of the decision will be quite profound, affecting 
not just the relatively small number of people concerned with colour TV receiver 
manufacture, but ultimately the whole future of Australia’s electronics industry. Because 
of this, it is surely desirable that the Government’s decision be based on evidence amassed 
by an open and public Tariff Board enquiry, not on a closed-door bureaucratic conviction. 

Whether the obligation of the Government to seek Tariff Board advice is a legal one or 
moral one is perhaps a moot point. In any case this question and the rather unconvincing 
arguments put forward by Mr Anthony are both now of purely historical interest, at least 
with regard to their specific implications for colour TV manufacture. 

Even if the Tariff Board has been authorised to begin its enquiry by the time you read 
this, it will be by no means before time; there is no doubt that the Board should have begun 
many months ago. Even an interim report on the specific questions concerning colour TV 
receivers, produced under pressure, will take months in preparation. There will no doubt be 
a further delay before the Government can decide its policy, in the light of the Board’s 
advice, and act accordingly. 

Yet if the ultimate decision is to encourage local manufacture of colour receivers, the 
manufacturers will need at least 18 months prior to “C-day” in order to crystallise their 
designs and gear up production. Strictly speaking they would need a longer period, because 
receivers should be available well before C-day. 

Quite obviously the time left before March 1975 is already too short to permit these 
events to take place at the normal time-scale. If C-day is not to be one of complete chaos, 
each phase of the sequence will have to be compressed in time. 

My earnest hope is that the Tariff Board will still be given sufficient opportunity to 
assess the full implications of the various policy alternatives for Australia as a whole. To 
make a short-sighted decision on the basis of pressure from any particular segment of 
industry or society would be nothing less than irresponsible. 

— Jamieson Rowe 
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NEWS HIGHLIGHTS 



TV may go digital 


Recent developments in Australia and 
overseas may signal a gradual switch to 
digital techniques in the television industry. 

The Australian Post Office research 
laboratories are studying digital techniques 
to minimise the cost of transmitting TV 
signals over telephone lines. 

In the UK, the Independent Broadcasting 


"Fax” for home TV viewers 

BBC engineers have invented a new 
system to give television viewers the choice 
of extra push-button information on their 
screens. The system, patented under the 
name of Ceefax, is expected to undergo its 
first trials next summer. It could be in 
production two or three years later. 

A Ceefax unit, attached to a normal tele¬ 
vision set, will probably take the form of a 
small box with a number of push-button 
keys like the new British Post Office 
keyphones. Viewers would be able to choose 
from 30 “pages” which could be displayed 
on the screen at the press of a button. Each 
page would resemble a teleprinted 
message. It could cover things like weather 
forecasts, news summaries, sports results 
and stock market prices. 

The Ceefax unit would store the in¬ 
formation and all 30 “pages” could be 
continuously up-dated every minute. 

The invention stems from studies in the 
Research Department at Kingswood 
Warren, Tadworth, Surrey, on improved 
ways of displaying information on television 
screens, including facilities for the deaf. 
There are several ways in which the 
Ceefax data which is transmitted could be 
“tucked into” the television signal. Vertical 
blanking time, for example, allows 50 time 
periods every second when Ceefax data can 
be transmitted, stored and updated. A full 
page of news could be up^t^ in seconds. 

Next year’s trials will probably use 
equipment manufactured by the BBC as 
prototypes. But British industry would have 
the opportunity of producing Ceefax units — 
as an adaptor to television receivers — for 
public service operation. 

The Head of the BBC’s Engineering 
Information Department, Mr Bill Wood, 
said: “Television sets are still pretty ex¬ 
pensive things but we don’t get nearly as 
much use out of them as we could do. Ceefax 
would mean that the farmer can come home 
from the pub and get a weather forecast on 
his set at the press of a button; the football 
fan could come home from a night out and 
punch up his own page of resmts; the in¬ 
vestor could choose the page of stock 
market prices and see whether he can go to 
bed witn a peaceful mind.” 


Authority successfully demonstrated the 
world’s first digital field rate standards 
converter. 

The new IBA equipment, which converts 
525-line 60-field NTI^ signals into 625-line 
50-field PAL or SECAM, is smaller than 
analog converters, costs no more, and has 
no line-up adjustments. It uses 8000 MOS 
ICs with 96 shift registers, each with 1024 bit 
capacity. Data rate is more than 70 
megabits per second. 

IBA’s director of engineering, Howard 
Steele, is quoted in “Electronics Weekly” as 
saying, “I am totally convinced that in the 
next decade TV will be digital,” adding that 
this new development is part of a long term 
look into digital techniques. IBA, however, 
has no plans to manufacture digital con¬ 
verters itself. 

One of the major problems of trans¬ 


mitting video phone and educational TV 
signals over telephone circuits is the 
tremendous channel capacity required. A 
single video link between two people 
requires the equivalent of 250 telephone 
channels. The APO has built an ex¬ 
perimental model of a DPCM (digital pulse 
code modulation) encoder which produces 
excellent quality pictures at a bit rate of 3 
bits per picture element. The data rate 
would be about 6 megabits per second. 

APO laboratories recently demonstrated 
a digital transmission system for video 
phones in which signals were transmitt^ 12 
miles over ordinary cable pairs. The coding 
system in this experiment converted a 
IMHz bandwidth video signal into a 5 
megabit-per-second bit stream. 

Besides economies associated with a 
digital system, there are other significant 
advantages: ease of switching and 
multiplexing, easy regeneration of the 
signal where attenuation is high, ease of 
error correction, and power savings where 
high signal-to-noise ratios are required. 


DESIGN AWARD FOR OPERA HOUSE ELECTRO-ACOUSTIC SYSTEM. The console 
shown above and associated equipment are part of the system for which AW A received a 
Certificate of Merit in the Prince Philip Prize for Australian Design conducted by the In¬ 
dustrial Design Council of Australia. The system consists of eight major sound systems 
which may be coupled together as required. Five control consoles are included, all of which 
feature state-of-the-art solid state equipment especially designed for the Opera House 
system. 


4 


ELECTRONICS Australia, January, 1973 


















Canada claims a first 
in satellite communications 


The world’s first domestic com¬ 
munications system using synchronous- 
orbit satellites, Canada’s Telesat, is 
scheduled to go into operation this month. 
The first of Telesat’s stationary trans¬ 
ponder satellites, named Anik-1 (Eskimo 
for brother), was launched by NASA in 
November. It was placed in orbit over the 
equator, synchronised to the Earth’s 
rotation, directly south of New Mexico. 

Within a few months a second satellite 
Anik-2, is due to be placed in orbit nearby 
for use as a back-up. Anik-3 will be held on 
the ground ready for launch in case of 
failure of either of the two in orbit. 

Anik-1’s 10 channels are virtually sold out, 
with eight being already sold and two being 
initially kept in reserve in case of problems. 
The initial use contracts total more than $98 
million for Telesat Canada, which is a 
corporation set up by the Canadian govern¬ 
ment to run the satellite communications 
system. 

Ironically, the Canadians have put 
American space technology to use in a 
domestic system while the Americans are 
tied up with bureaucratic wrangling be¬ 


tween proposed satellite comniunications 
companies and the US Federal Com¬ 
munications Commission (FCC). The FCC 
has before it eight applications for con¬ 
struction of a US synchronous system and 
has been considering them for seven years. 
It looks as if no decision will be made for at 
least two more years. 

Meanwhile Australia could very well 
decide to buy a system similar to Canada’s, 
as our problems with outback com¬ 
munications are very similar to those in the 
north of Canada. Direct satellite-to-Earth- 
station television and telephone services 
such as those now available in Canada 
would greatly improve communications 
and entertainment in many parts of 
Australia and are seriously being con¬ 
sidered at the moment by the Post Office. 

The Post Office is currently conducting a 
15-month radiometer-based investigati(»i in 
northern Queensland to determine the ef¬ 
fects of monsoonal rains on signal at¬ 
tenuation. Radio noise from the sun is being 
used to simulate a satellite transmitter. 

If a decision to go ahead with an 
Australian system is made soon, Australia 
could very well join Canada in beating the 


Americans to the use of their own 
technology. 

Anik-1 will act as a space repeater 
capable of receiving transmission from 
Earth stations and retransmitting them to 
other Earth stations in Canada. Each of the 
satellites will be able to accommodate ten 
colour television channels or up to 9,600 
telephone circuits. 

The Telesat communications satellites 
are about 1.8 metres (six feet) in diameter, 
stand about 3.3 metres (11 feet) tall and will 
weigh about 270 kilograms (600 pounds) in 
orbit. The electronics system will be 
powered normally by some 23,000 solar 
cells, with sufficient on-board battery 
capability to provide power to maintain 
service at full capacity during Sun eclipse of 
the solar cells, which occurs when the Moon 
or Earth are positioned between the 
satellite and the Sun for predictable short 
periods. 

The anticipated life of the Anik spacecraft 
is seven years. To guarantee a high sur¬ 
vivability and long space lifetime, virtually 
all electronics, guidance, and power 
systems are duplicated, and all parts and 
materials have undergone multiple rigid 
qualification and testing procedures. 

The satellite communications system 
provides for 12 channels of communication, 
two of which will be protection channels for 
the ten traffic-carrying channels. Up-link 
transmission is in the 6GHz band and the 
down-link transmission in the 4GHz band. 
Telemetry, tracking, and command func¬ 
tions required for satellite station-keeping 
and positioning are also provided in these 
frequency bands. 

The satellite will be positioned in two orbit 
positions, co-ordinated internationally and 
maintained within plus or minus 64 kilo¬ 
metres (40 statute miles) of the assigned 
locations. Periodic firing of small thrusters 
is required to compensate for drifting of the 
spacecraft. 

The analysis and command data for 
establishing and maintaining the orbital 
positioning will be carried out by Telesat’s 
Satellite Control Centre at the corporation’s 
head office in Ottawa. The actual tracking, 
and transmission and reception of data, will 
be provided at Telesat’s main Earth station 
near Allan Park, Ontario, some 130 
kilometres (80 statute miles) west of 
Toronto. 



Electronic hole aligner 
shown on ABC "Inventors" 

An electronic hole aligner, a useful in¬ 
vention by Mr Clement R. J. Rowe of Vic¬ 
toria, was shown on the ABC program “The 
Inventors’’ recently. The unit enables the 
exact position of a proposed drill hole to be 
marked on both sides of a wall prior to 
drilling. 

The hole aligner comprises two parts, a 
transmitter and a receiver. The transmitter 
is placed against the wall at the desired 
entry point and the receiver is then used to 
search for the point directly opposite. A 
microammeter at the back of the pistol-grip 
handle on the receiver indicates maximum 
when the receiver is exactly opposite the 
axis of the transmitter Wall thicknesses up 


to 18 inches can be penetrated with the 
standard model, with a gain control 
provided to adjust the receiver for wall 
thickness. 

Plumbers and electricians will no doubt 
find the hole aligner a useful tool, as it can 
prevent “breakthrough” damage on 
finished walls, as well as reduce drilling 
problems in buildings with split level or 
staggered rooms. 

The unit is powered by standard dry cell 
batteries and draws about 6mA of current. 
It is now available from Radio Parts Pty 
Ltd, 562 W. Spencer St, W. Melbourne, at 
about $45 including tax. 

Mr Rowe's hole aligner, right, shown in 
action on a typical brick wall. The unit 
permits preplanning of whole runs of cables 
or pipes prior to breaking any walls. 
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Sansui stereo 



ami 


Superior design 
Superb engineering 
Sparkling performanGe 


When you’re considering the 
purchase of a complete new 
stereo system, the control 
amplifier is the key to the 
whole program. So it’s worthy 
of detailed analysis. 

There are six audibly 
superior control amplifiers in 
the Sansui range . . . from 
30 watts RMS to 100 watts 
RMS. All feature all-silicon 
transistor design — and 
distortion is considerably 
less with Sansui control 
amplifiers, as output stages 
are semi-complementary 
Darlington designs without 
input or output transformers. 
Transformers have always 
caused some distortion 
problems in amplifier design 
— but not with Sansui! 

The startling difference you 
will notice with any Sansui 
stereo amplifier is the tonal 


quality and the obvious 
dynamic range. \r) every price 
bracket your new Sansui 
amplifier sounds like a much 
more expensive unit. These 
are not idle words. In the 
review of the least expensive 
Sansui amplifier, the AU-101, 
a leading Australian journal 
said few amplifiers, 

regardless of price, give an 
overall test result as good as 
this”. Another review said . . . 

. . better than most other 
amplifiers at twice the price”. 
With those comments made 
about the AU-101 
(recommended price $149) 
can you imagine how effective 
the other models in the Sansui 
range are? With more power 
and, let’s face It, higher 
price tags? 

Let's look at the complete 
Sansui stereo amplifier range: 



MODEL 

POWER RATING 
at 8 ohms. 

FREQUENCY RESPONSE 

REC. PRICE 

AU-101 

30 watts RMS 

20-60,000 Hz. ± 2 dB. 

$149 

AU-505 

50 watts RMS 

20-60,000 Hz. ± 2 dB. 

$199 

AU-555A 

50 watts RMS 

20-40,000 Hz. ± 1 dB. 

$237 

AU-666 

70 watts RMS 

10-40,000 Hz.±1 dB. 

$325 

AU-888 

90 watts RMS 

10-70,000 Hz.:t1 dB. 

$403 

AU-999 

100 watts RMS 

5-100,000 Hz. ± 1 dB. 

$460 


Bleakley Gray Corporation Pty. Limited, 

28 Elizabeth Street, Melbourne, 3000. 

I Please send me complete details about the Sansui amplifier Model 
and the name of my nearest Bleakley Gray dealer. 

I NAME. 

ADDRESS.... 


POSTCODE 



IMPORTANT: All prices are recommended prices only. The actual cost can 
well be less — as trade-in valuations can make a world of difference. See 
your Bleakley Gray franchised dealer! 
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ScLnsnl. 


Sansui Distributors: Australia, excluding W.A.: 

Bleakley Gray Corporation 
Pty. Limited. 

Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101*, 
Telex 31904; Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. 
Tel. 40 4522*; Canberra Office: 25 Molongio Mall, Fyshwick, 
A.C.T. Tel. 95 2144; Adelaide Office: 301 South Terrace, Ade¬ 
laide, S.A. Tel. 23 6219; Brisbane Office: 3 Prospect St., Bowen 
Hills, Old. Tel. 52 7333; Perth Office: 27 Oxford St., Leedervllle, 
W.A. Tel. 81 4988. INTERSTATE REPRESENTATIVES: N.T.: 
Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801. Tas.: 
K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. 2 5322. 
WJ^. DISTRIBUTORS: 

Atkins Carlyle Limited, 1-9 Milligan St., Perth, 6000. Tel. 22 0191. 

Sansui equipment is manufactured by:— Sansui Electric Co. Ltd., 14-1, 2-chome, 
IzumI, Suginaml-Ku, Tokyo, Japan. 
































What’s new 
in computers 



A computerised patterning system 
developed by Wifdt Me!tor Bromtey Ltd in 
England can control up to four elec¬ 
tronically controlled jersey knitting 
machines. Design ideas are traced by a 
random digitiser (above) with display 
screen. The computer stores the display, 
making visual corrections possible, and 
then converts the information to an order 
suitable for controlling knitting machines. 



Digital Equipment's timesharing EduSystem 


EduSystem 25, shown in use above, is the 
largest of three new classroom computer 
systems released by Digital Equipment in 
November. It is the lowest cost BASIC 
timesharing system with on line program 
and data storage. 

Based on a PDP-8E with a 12k memory, it 


can operate up to ei^t terminals in BASIC 
language or a single terminal using 
FORTRAN, assembly language and ttie 
utility programs of OS/8, the operating 
system for the PDP-8 family of computers. 
The three hew EduSystems include soft¬ 
ware, textbooks, curriculum material and 
classroom guides. 


Control Data's "School Computer Use Ran" 


A market survey of all secondary schools 
in New South Wales is under way to 
ascertain interest in a specially-designed 
introductory course on computers. 

The Success Education Division of R. J. 
Qeary Publishing, of Epping, NSW, is 
conducting the survey in association with 
the Institute Division of Control Data. 

The course, known as School Computer 
Use Plan (SCUP), was developed by 
Control Data and has been adapted for use 
in Australia. 

A proposal that computer programming 
be introduced into the secondary schools as 
an optional extra in the fourth-year 
mathematics course in 1974 is at present 
under consideration. 

The Director of Control Data’s Institute 
Division, Mr F. Ellesmere, said SCUP gave 


students the opportunity to participate in a 
IM'actical course which eliminated the need 
for computing and data preparation 
equipment in schools. 

In the course, the fundamentals of 
computer concepts and programming are 
tai^ht through the use of FORTRAN, a 
universal programming language, and built 
around a unique l3t of pre-punched 
statement cards. 

The use of these cards enables a fast and 
high volume turnaround of programs. The 
cards also eliminate waste of processing 
time which would occur with traditional 
keypunching methods. 

Cards are transported by State-wide 
overnight couriers from the schools to the 
Control Data Computer Training Centre at 
North Sydney 



New plotting bureau 
in Melbourne 

DC Datagraphix, a division of DC In¬ 
dustries, has opened a new Plotting Bureau 
on its premises in Collingwood, Melbourne. 
The equipment installed (shown at left) was 
manufactured by Gerber Scientific In¬ 
strument Company and consists of a Series 
1200 control, driving a Model 22 table. The 
1200 is a stored program control in¬ 
corporating a Mini Computer, a Magnetic 
Tape Drive, high speed Paper Tape Reader 
and ASR Teletype 33. 

The 1200 control is able to calculate 
optimum velocity and ac¬ 
celeration / deceleration values for the 
plotter ("Look Ahead" capability). 
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(A) J. H. TURNTABLE 


Belt drive/ synchronous motor, un- 
measurably small rumble, wow and flutter of 
better than 0.04%, negligible hum radiation, 
with 12 '' diameter of platter. 


(B) SANSUI TA1050 ARM 


A high precision universal arm, oil damped 
cueing lift is fitted, comes complete with 
stylus pressure guage. 

Magnetic cartridge. Tracking force IV 2 to 3 
grams, extremely linear and smooth 
frequency response. 

This acoustically sprung player stand is 
available in either oiled teak or walnut, with 
hinged, moulded perspex cover. 

Completely assembled in carton . 


(D) INSTROL 44 Stand 4 . 
Hinged Perspex Cover 


$105.00 


ALL THE ABOVE FOR ONLY 


COMPLETE HI-FI CATALOGUE 
& PRICE LIST . . , ONLY 50c 


Please send me your complete hi-fi catalogue and price 
list. I ehclose herewith postage stamps or money order to 
the value of 50c. I understand that the 50c will be 
refunded on my first purchase. 


Contains full specifications, retail pricing and discount pricing on the following 
Items:— 

Turntables, Player Stands and Perspex Covers, Cartridges and Styll, Am¬ 
plifiers, Amplifier Kitsets, Tuner Kitsets, Separate Speakers, Speaker 
Systems, Speaker Enclosures, Speaker Kits, Tape Decks, Tape Recorders, 
Record Storage Cabinets and Kits, Equipment Cabinets (Built and Kits) for 
Hi-Fi, Hi-Fi Accessories, Guitar Amplifiers and Guitar Speaker Systems 
(Built and Kits), Test Equipment Kitsets, Technical Books, Instrol Products, 
etc. 


NAME 


SLASHES 
A.D.C. PRICES 

ADC STEREO CARTRIDGES — AMERICA’S QUALITY CARTRIDGE 


ADC 220X ... 517.00 


ADC 220X. Type: Induced Magnet; Output: 6 mV at 
5.5 cms/ sec. recorded velocity; Tracking Force: 1 
to 2 V 2 grams; Frequency Response: 10 Hz to 18 kHz 
+3dB; Channel Separation: 20dB from 50 Hz to 10 
(THz; Compliance: 20 x 106cms/dyne; Spherical 
Stylus Tip Radius: 0007" Vertical Tracking Angle: 
150 .. 


ADC lOE mk4 ... $51.00 

Type: Induced Magnet* 

Output: 4 mV at 5.5 cms/sec. recorded velocity 
Tracking Force: 7 gram ^ 

Frequency Response: 10 Hz to 20 kHz i 2 dB 
Channel Separation: 30 d B from 50 Hz to 12kHz 
Compliance: 35 x lO-^cms/dyne 
Elliptical Stylus Tip: Contact radius: .0003"; 
lateral radius: .0007" 

IM Distortion: Less than 1 / 2 "% — 400 & 4000 Hz at 
14.3 cms/sec. recorded velocity 
Vertical Tracking Angle: 15 degrees 
Recommended Load Impedance: 47000 ohms 
nominal 


ADC 220XE... 522.00 


$30.00 


ADC 220 XE. Type: Induced Magnet; Output: 6 mV 
at 5.5 cms / sec. recorded velocity; Tracking Force: 
1 to 2 V 2 grams; Frequency Response: 10 Hz to 18 
kHzi: 3dB; Channel Separation: 20dBfrom 50 Hz to 
10 kHz; Compliance: 20 x IG^cms/ dyne; Elliptica! 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15®. 


ADC 550XE 

ADC 550XE. Type: Induced Magnet; Output: 5 mV 
at 5.5 cms / sec. recorded velocity; Tracking Force: 
3/4 to 2 grams. Frequency Response: 10 Hz to 20kHz 
+ 2 dB; Channel Separation: 20 dB from 50 Hz to 12 
kHz; Compliance: 35 x 10-6cms/dyne; Elliptical 
Stylus Tip Radii: Contact radius .0003". Lateral 
radius .0007"; Vertical Tracking Angle: 15®. 


SPECIAL INTRODUCTORY ADC OFFER... SAVE $ $ $ $ 

J. H. TURNTABLE (complete) This outstanding turntable value consists of:— 






















INSTROI. 


SPEAKER 

SYSTEMS 


Ail the systems below are available in kit form. The cabinet kits come in either unpolished Queensland 
Maple veneer or unpolished teak veneer. All kits are complete, and include speakers, crossover networks 
(where applicable), cabinet kits, grille cloth and innerbond. 


MAGNAVOX 8-30 system 

at reduced prices 


Featured in "E.A." Jan. 1971. It handles 30 watts RMS, FEATURES A 
NEW HIGH PERFORMANCE 8“ SPEAKER, TWO 3" TWEETERS, 
AND ISAVAILABLE IN CABINET 20-7/ 8"x 12-7/ 8"x8-7/ 8” (Icu. ft.) 
or 23-7 8" X IS’ ?" x 10-7 / 8" (1.6 cu. ft.). Available in teak or walnut 

veneer. 

COMPLETE SYSTEM 

Kit of Parts $42.00 (1 cu ft), $52.00 (1.6cuft) 

Built and Tested $55.00 (1 cu ft), $65.00 (1.6 cu ft) 


SEPARATE COMPONENTS 

Enclosure kit (1 cu ft) $16.50 (walnut), $17.50 (teak) 

Enclosure kit (1.6 cu ft) $26.00 (walnut), $28.00 (teak) 

Built Enclosure (1 cu ft.) $29.00 (walnut), $30.00 Ueak) 
Built Enclosure (1.6cuft) $38.00 (walnut), $40.00 (teak) 


PHILIPS-MAGNAVOX 8.30 DESIGN 

A revised version of the popular AAagnavox system was 
featured in July 1972. It featured a Philips tweeter and 
improved crossover. 


COMPLETE SYSTEM 


Kit of Parts 
Built and Tested 


$62.00 (1 cu. ft.) $72.00 (1.6 CU. ft.) 
$75.00 (1 CU. ft.) $85.00 (1.6 CU. ft.) 


SEPARATE COMPONENTS 

Speakers and crossover only $45.00 (one side only) 


WHARFEDALE SPEAKER SYSTEM KITS 

TheWharfedaleSuper Linton, Melton and Dovedale 111 are now aval.able 
as build yoursetf kits, featuring INSTROL quality cabinet kits in choice of 
maple or teak veneer. 

The Super Linton kit employs an 8" and 3" speaker, frequency response 
iO 17,000H2, cabinet 21" x llVj” x 9 V 2 ". 15 watts RMS. The Melton kit 
employs a 12" bass and a tweeter, cabinet 22 ^/ 4 " x 13" x 10", 25 watts 
RMS. 

The Dovedale III kit employs a 12" bass, 5" mid range and 1" tNVeeter. 
Cabinet 28" x 15 V 3 " x 10" . 35 watts RMS. 


COMPLETE SYSTEM 

Super Linton kit (Unit) 

Melton kit (Unit 4) 

Dovedale III kit (Units) 


$52.00 

$93.00 

$128.00 


SEPARATE COMPONENTS 

Units end. kit $15.50 (maple), $16.00 (teak) 

Unit 4 end. kit $26.00 (maple), $28.00 (teak) 

Unit 5 end. kit $35.00 (maple), $37.00 (teak) 


INSTROLand SEAS COMBINE 
to present 2 NEW speaker systems 
the BROADWAY 201 and BROADWAY 251 


BROADWAY 201 — This system features the seas wide range 8" speaker, 
21TV.GD, in your choice of teak or walnut enclosure. The attractive 
cabinets, which feature bevilled fronts, measure 16 " x 11" x 9". 

BROADWAY 251 — This system uses the 25TV.ED, a 10" wide range 
speaker by SEAS, in teak or walnut cabinets. Featuring bevilled fronts, 
the enclosures measure 21" x 12" x 11’- 2 ". 


COMPLETE SYSTEMS 


Kit of Parts (Broadway 201) 

Kit of Parts (Broadway 251) 

Built and Tested (Broadway 210) 
Built and Tested (Broadway 251) 


SEPARATE COMPONENTS 

Broadway 201 end. kit only $14.00 (walnut) $15.00 (teak) 
Broadway 251 end. kit only $19.00 (walnut $19.50 (teak) 
8'^ SEAS (21 TV.GD) speaker only $12.50 

lO^'SEAS (25 TV.ED) speaker only $14.50 


Please send me the following speaker systems and or turntable 
systems and or perspex covers. These will be sent by road 
transport or passenger rail, freight payable on receipt of goods. 
Cartridges will be sent freight free. 

.at s. 


$26.00 

$33.00 

$36.00 

$46.00 


Enclosed my money order cheque for $ 


NAME 


ADDRESS 


E301 



































Philips Elcoma now making FETs, 
whiskerless diodes at Hendon 


The Elcoma Division of Philips Industries 
Ltd has announced that they are now 
producing both N-channel JFETs and 
whiskerless planar diodes at their facility in 
Hendon, South Australia. 

Initial production of JFETs is centring on 
two product series —* the BFWIO/ 
11 12 13. 61 family, which are 

equivalent to the well-known 2N3823 and 
2N3966, and the BSV78 / 79/ 80 which are 
equivalent to the 2N4091 / 2 / 3, 2N4391 to 
2N4393, and 2N4856 to 2N4861. 

Further product types wall be introduced 
to meet market requirements. 

Although manufacture of JFET’s in¬ 
volves conventional planar technology and 
assembly techniques, the small geometries 
involved and the sensitivity of the devices to 
surface charge effects require greater care 
in bonding and improved device protection 
during assembly. 

The testing modes and techniques 
required differ significantly from those 
required for bipolar devices, due mainly to 
the fact that the JFET is essentially a 
voltage-controlled device. Leakage current 
levels are down to less than IpA (picoamp). 

To allow economic production testing of 




Photomicrographs of the chips for Philips'new JFET's, with the BFWIO family chip at left. 
No te the scratch marks left by the pretest probes. 


the new devices, Philips have installed their 
most recent in-house designed computer- 
controlled testers. Special test equipment 
has also been installed in the. Quality 
Laboratory and this, together with 
upgraded equipment in the life and en¬ 
vironmental testing section, is used to 
ensure that all of the new JFET devices 
fully conform to the performance standards 
set by existing product lines. 

The range of whiskerless diodes now 
being made consists of four product 
families. One of these is the 
BA216 7 8 9 series of general-purpose 
diodes, with breakdown voltages up to lOOV. 
Second series are high-speed switching 
diodes BAW62, 1N4148, IN914 and 1N914A, 


with speeds down to 2ns. 

High speed core gating diodes form the 
third family (BAVIO family), designed to 
switch at up to 300mA average. The fourth 
family is the BZX79 series of zeners; with 
voltage ratings from 4.7 to 36V. Further 
product types will be added to the range as 
required. 

The whiskerless diodes are made by 
clamping the silicon crystal chip between a 
pair of metal studs formed at the ends of the 
pigtail leads. A glass tube is then shrunk 
over the assembly to seal it and secure it. 
The glass clamps the studs against the chip 
with a pressure sufficient to allow the diode 
to withstand high bending and tension 
stresses without damage or change in 


Picture above shows the. metal planar 
assembly line at Hendon, used for JFET 
production. 

electrical characteristics. 

The metal studs and pigtails are of high 
thermal conductivity, and make contact 
over the whole surface of the chip, ensuring 
rapid dissipation of heat from the* junction. 
The thermal coefficients of the glass, metal 
studs and crystal chip are closely matched 
to ensure trouble-free operation over wide 
temperature range. 

The glass used in the diodes is sodium- 
free, and forms hermetic seals with the 
metal studs and crystal. As a result, 
whiskerless diodes are extremely stable 
and have low leakage currents even with 
high reverse voltages at high tem¬ 
perature. 

Technical literature, pricing and supply 
information for both the JFET and whisker¬ 
less diode products are available from the 
Elcoma Division of Philips Industries Ltd at 
67 Mars Road, Lane Cove, NSW, or bran¬ 
ches in each capital city. 


No patents for 
programming in US 

America’s largest computer users have 
lost their fight to have computer programs 
declared a patentable invention. A recent 
Supreme Court decision ruled against soft¬ 
ware interests, saying programs could be 
copyrighted but not patented. The decision 
pleased computer manufacturers, who are 
afraid patenting would slow down program 
development and harm computer sales. 
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A simple, highly accurate flow rate 
sensor with no moving parts has been 
patented in the US. Its initial use will be in 
airspeed indicators for helicopters and 
V / STOL aircraft. These indicators have an 
accuracy of Ipc full scale and operate down 
to airsp^ds as low as one knot. 

The basic principle, however, can be used 
for flow rate measurements of air and 
water or other fluids in a variety of ap¬ 
plications. In fact, the device is probably 
unique in flow rate sensing in that its 
calibration constant remains the same 
whether it is used in gases or liquids. 

The sensor was patented by a small 
company, J-Tec Associates of Cedar 
Rapids, Iowa, which was formed by 
engineers who had worked at the Collins 
Radio Company, well known manufacturer 
of amateur and commercial radio equip¬ 
ment. Its advantages have already been 
recognised by Westinghouse Electric, who 
has taken a licence to use the principle in 
process control devices. 

Pitch, yaw and angle of attack indicators 
using the principle are being tested, as well 
as such diverse applications as 


Basic principle of the new flow rate device 
used as an accurate low-speed airspeed 
sensor is shown above. Vortices generated 
by a small strut obstructing the airflow 
develop at a rate which is a direct function 
of true airspeed. Many flow rate ap¬ 
plications other than airspeed are possible. 


anemometers and speed indicators for 
surface and hydrofoil naval vessels. 

Extremely simple mechanically, the J- 
Tek sensor uses a small obstruction to 
generate a series of vortices. These are 
counted by means of an ultrasonic beam 
located downstream from the obstruction, 
which is generally a cylindrical strut. The 
number of vortices produced in a given 
time period is directly proportional to 
speed. This can be calibrated as airspeed, 
flow rate, wind velocity, etc. 

The ultrasonic beam is both amplitude 
and phase modulated by the vortices and 
dem^ulation produces a pulse train which 
is converted to rate by a digital counter and 
timing circuit. 



2-megavoit zap 


Artificial lightning, almost identical to the 
real thing, is being manufactured in a 
British laboratory for research into the 
effects of lightning strikes on aircraft — 
especially the non-metallic components 
being designed for future aircraft shells. In. 
the experiment above, a 2MV spark is 
leaping a 3 metre gap, passing through a 
1/72 scale model of an airliner, striking 
the nose and continuing to earth through 
the tail. The work is being done at the HV 
Laboratory of the Electrical Research 
Association. 



Compact VCR uses 1-inch video tape 


International Video Corporation (IVC) in 
the US has released a line of video cartridge 
recorders, the VCR-100 series, which use 
cartridges of 1-inch tape on standard 8-inch 
reels. Each cartridge contains a full hour of 
video programming. 

Intended primarily as a portable adjunct 
to professional recording equipment using 
the l-inch IVC helical scan format, the new 
recorders feature a 5MHz bandwidth and 
400 line resolution (monochrome). 
Horizontal time-base stability of lus is 
better than many reel-to-reel recorders in 
the same price range. 

Masters recorded on broadcast quality- 
reel-to-reel recorders using the same for¬ 
mat can be put into cartridges by the simple 
addition of leaders for automatic threading. 
No re-spooling is required. 

The reverse is also true; recordings made 
on the VCR-100 at an outside location can be 
removed from the cartridge and played 
directly on broadcast equipment or tape 
editors using the IVC format. The VCR-100 
also will play back through any receiver 
which has be^n modified by addition of an 
optional video modulator. 


Video head life has been extended (2000 
hours guaranteed) by retracting the heads 
from the tape except during recording and 
playback. Head cleaning is not required, 
nor is it recommended. 

Deliveries are expected to start in March 
in the US, with PAL and SECAM models to 
follow shortly thereafter for export. Colour 
and monochrome models are available in 
various configurations with prices ranging 
from about $1900 to $^00 in the US. 


IVC Recorders are distributed in 
Australia by Australian Video Engineering, 
Pty Ltd, 443 Concord Road, Rhodes (Syd¬ 
ney), NSW. 
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Now that the veteran “valve jockeys” have become accustomed to empty holes flowing through solid state 
devices, the inventors of the transistor have come up with a new breakthrough — bubbles of magnetic energy 
moving through wafers at fantastic speeds, but under external control without electrical connection. Report on 
a new technology by Dick Levine. 


Magnetic bubbles — tiny movable 
magnetic dots, each smaller than a human 
hair — may soon perform much of the work 
of a conventional computer within a piece of 
material the size of a 20 cent coin. 

The bubbles can be moved around in 
precise patterns so they can represent 
coded information, do computations or 
switch signals — all on a tiny chip of 
material. Over a million bits of information 
can be stored in a square inch. 

Bubble technology has been known for 
several years and been widely reported in 
scientific journals, but with the recent 
delivery of the first working model of a 
magnetic bubble memory — from North 
American Rockwell’s Electronics Group — 
interest in this amazing form of information 
storage is increasing. 

In the new technology, the bubbles can be 
created, erased and moved anywhere in 
thin sheets of magnetic material without 
interconnection. They interact with one 
another in a controlled fashion and their 
presence or absence can be detected. 

Practical bubble memories represent the 
culmination of years of research, started by 
Bell Laboratories in New Jersey, aimed at 
finding a compact, inexpensive all elec¬ 
tronic memory system for data processing 
devices and telephone exchanges. The all 
electronic telephone switching equipment 
under development, designed to operate for 
40 years, needed economical memories 
which could operate trouble-free for similar 
lengths of time. 

Core memories were deemed too ex¬ 
pensive for the capacity required and 


magnetic disc memories are not only too 
slow, but they require continuous 
mechanical movement of the storage 
medium beneath a “head” that can read out 
stored data and write in fresh data. Prac¬ 
tical magnetic bubble memories promise 
to be cheaper than core memories and up to 
10 times faster than disc memories. 

Magnetic bubble memories are similar in 
concept to magnetic disc memories. In both' 
the information is stored on thin magnetic 
film. The important difference is that in a 
disc memory the film is moved 
mechanically at high speed, but in a bubble 
memory the magnetis^ spot moves at high 
speed through the film and in any direction 
in the film. Therefore logic operations can 
be performed on the data without reading 
them out and writing them back in again. 

There are no moving parts, is no friction, 
and power consumption is a fraction of that 
needed in other systems. 

Magnetic bubble technolMy was initiated 
with materials called orthoferrites and was 
first reported by Bell Labs in October 1967 
in the “Bell System Technical Journal”. A 
research and fundamental development 
effort has been carried on at Bell Labs since 
that time to expand on the basic 
technology. Besides at Rockwell, previously 
mentioned, intensive practical research 
based on the original Bell Labs discoveries 
is being carried out at IBM, GE, Plessey in 
the UK and at Philips in Eindhoven. 

The theoretical basis of magnetic bubble 
technology goes back more than 50 years, 
but practical development had to wait for 
more recently acquired skills in the 


tailoring of magnetic materials to meet 
precise specifications. James Clark 
Maxwell’s concept that “a magnet is built 
up of particles each of which is a magnet” 
was the key. Pierre-Ernst Weiss, in 1907, 
said that in ferromagnetic materials there 
are powerful “molecular fields” capable of 
aligning molecular magnets parellel to one 
another. 

Some 20 years later, after the advent of 
quantum mechanics, it was realised that 
the individual molecular magnets are the 
atomic magnetic moments associated with 
the spin of the electron. 

Each unpaired electron in a crystalline 
material can be thought of as a tiny magnet, 
with a north and south pole. If, for example, 
the north poles of such “atomic magnets” 
point in the same direction in a given regicm 
of material, this r^on is called a magnetic 
domain, or “bubble domain”. A domain 
wall is a boundary between a region where 
the north poles are pointing up and a region 
where the south poles are pointing up. 

There are particular directions in a single 
crystal along which it is easier to align 
atomic magnets. In a thin wafer or film of a 
single crystal material that has its easiest 
direction of magnetisation perpendicular to 
the wafer, the magnetic domains will 
usually be arranged randomly. Half the 
domains on the material will have their 
north pole up and the other half will have 
their north pole down (see illustration). 

When no external magnetic field is 
present, the domains naturally form ser¬ 
pentine patterns in which domains of op¬ 
posite polarity occupy exactly equal areas 
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HOW BUBBLES FORM, Easy axis of magnetisation in garnet 
wafer is perpendicular to surface (Ai, Norm^ty areas of both 
polarities exist (B), separated by a domain wall wNch defines the 
interface (C), Diyiding overall magnetisation into sectors reduces 


magnetostatic energy level ID) and eventually it is overcome by 
domain wall energy, forming areas and islands (Eh A downward 
directed bias field on (E) causes islands to shrink into cylindrical 
bubbles, each surrounded by a domain waHiF, Gh 



in the wafer. If a magnetic force» called a 
bias field, is externally applied which is 
perpendicular to the wafer, the domains 
whose polarity is opposite to the external 
field begin to shrink into oblong shapes and 
eventually into well definea cylindrical 
shapes, called bubbles, which have a 
polarity opposite to that of the remainder of 
the material. 

These bubble domains will behave much 
like charged particles and can be moved 
about in any direction in the plane of the 
wafer in response to localised magnetic 
fields on the surface. Their size can be 
modulated by increasiM.or decreasing the 
bias field strei^th. are relatively 

stable if kept within a diameter range of 
about three to one. 

Bubbles can be readily generated and 
annihilated by various externally applied 
means, or can be generated from a single 
bubble by “slicinr’ that bubble into two 
sections. This is done bv pulsing a simple 
conductor loop on which the bubble has b^n 
positioned. 

In practical devices the bubbles, which 
are actually tiny magnetic dipoles only a 
few microns in diameter, are made to move 
through the wafer by means of an overlay 
pattern of Permalloy. (Permalloy is an 
easily magnetised and demagnetised iron- 
nickel alloy.) The Permalloy pattern is 
coupled to, and derives its energy from, a 
magnetic field. This is an important 
departure from conventional electronic 
circuits as no conductors are required. 

Many patterns have been experimented 
with, some of which are illustrate here, but 
the most successful to date is the T-bar, 
which has been made into a shift register, 
biliary switch, binary counter and a half 
adder. 

The T-bar pattern uses energy from a 
rotating magnetic field applied in the same 
plane as the wafer. As the field rotates the 


bubble domain moves one T-bar step for 
each 360 degree rotation of the field. The 
bubble can moved the distance ot its own 
diameter in 100 nanoseconds, that is, faster 
than 200 miles per hour in shift registers. In 
practical circuits a data rate of about a 
million bits per second is possible. This is 
sufficient to handle 30 simultaneous 
telephone voice channels or one video phone 
channel. 

In any digital system that uses magnetic 
bubbles there must be some method of 
detecting the presence or absence of bub¬ 
bles; the presence of a bubble indicating a 
binary '*1'* and the absence indicating a 
binary ‘*0”. Generally, the bubble streams 
are directed to detection sites to be read, 
but can be split or channelled elsewhere or 
otherwise modified on the way to provide 
some additional logic function. 

Reading of the bubble stream can be 
either destructive or non-destructive. That 
is, the detector can either annihilate the 
bubble stream or “sample** it as it goes by. 
The information contained does not have to 
be read out and written in again to be 
manipulated. 

Three non-destructive reading methods 
have been studied. A bubble, being a 
magnetic dipole, has the typical dipole field 
pattern. As the bubble moves under and past 
a conductor loop pickup, voltage is induced 
and available to external sense control 
circuits. During the course of a calculation 
a given bubble may return several times to 
the readout site. 

A second method of sensing generates an 
output voltage hrom a Hall effect silicon 
circuit used as a probe. 

The third method is an optical one, based 
on the same optical technique which makes 
the domains visible uhder polarised light. 

Anvone who has brought two magnets 
together has experience the forces of 
magnetic attraction and repulsion. Bubbles 


PULSATING DOMAIN interacts with 
experimental Permalloy pattern to produce 
inchworm motion. 
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Moulded for the 70s 

MSP HI-FLUX SPEAKERS - 20 WATTS 


MSP’s advanced technology and 
craftsmanship has produced an 
exciting new high performance 
QV' woofer. 

LF-6WAC/16/8/Pt. No. 56328-001 
LF-6WAC/16/15/Pt. No. 56328-002 
The housing has been moulded 
from the latest high impact glass 
filled nylon materials for the 
ultimate in appearance while 
maintaining unquestionable 
rigidity, st^ility and reliability. 
Featuring: 

• High performance FERRITE 
Magnet with no waste magnetic 
field due to non magnetic 
housing. 

• Specially fitted heavy duty 
painted ribbed cone with added 
mass to ensure optimum 
performance and controlled 
frequency response in small 
enclosures. 

• High Compliance — Low 0 — 
Low resonance. 

• Aluminium voice coil former 
and special wire bonding 
process for high power 
handling. 

• Extra large high compliance 
suspension. 

• Suitable for front or rear 


Manufacturers Special Products Pty. Ltd 


mounting — black packing ring. 

• Life tested at 20 Watts RMS 
continuous at 150 Hz. 

• Special rim damping increases 
strength, without affecting low 
frequency performance. 

• 0.5 cubic foot bookshelf 
enclosure recommendation 
available — frequency response 
with tweeter 4MBC, 35 to 

18000 Hz. 

Specification: 

Resonance: 45 ± 7 Hz 
Frequency Response: 35 to 6000 Hz 
(with tweeter HF-4MBC): 35 to 
18000 Hz 

Voice coil impedances: 8 or 15 
ohms at 400 Hz 

Compliance (equivalent volume): 

2000 cubic inches 

Total 0:0.38 

Sensitivity : 100.5 dB 

Nominal power handling: 20 watts 

RMS in recommended enclosure. 

For recommended enclosure 
designs including the application 
of mid-range speakers and 
tweeters, post coupon to your 
nearest distributor. 


N.S.W., George Brown & Co Pty 
Ltd 247 Sussex St, Sydney, 2000. 
VIC., Amalgamated Wireless 
(AustrsQasia) Limited, Miles St, 
Mulgrave, 3170. QLD., Chandlers 
Pty Ltd 399 Montague Rd, West 
End, 4101. S.A., Newton Mclaren 
Ltd 82 Gilbert St, Adelaide, 5000. 
W.A., Amalgamated Wireless 
(Australasia) Limited 231 Bulwer St, 


Perth, 6000. TAS., Amalgamated 
Wireless (Australasia) limited 123 
Murray St, Hobart. 7000. 



Please send me further 
information on the new MSP 
6^"^ moulded speaker. 


Name . . 
Address 


State . . . 
Postcode 


554 Parramatta Road, Ashfield, N.S.W. 2131. Phone 797 5757. 


nrvsp 
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SHIFT REGISTER. Bubbles are generated by splitter (conductor loop). Formed bubble is 
binary "1 ";lack of bubble is "0". Resulting coded bubble stream is moved and stored by 7 - 
bar register. Hall effect silicon circuit sensor at right reads stream of bubbles, which may or 
may not be destroyed. Drawings below show progress of a bubble through a pattern of Ts 
and bars, as synchronised with the rotation of the external field. 


within a film of suitable material interact 
with one another in a similar way. 
Experiments at Bell Laboratories have 
shown that bubbles three bubble>diameters 
apart can move without interference (they 
are, naturally, mutually exclusive). 

Although bubble interactions limit 
storage density, such interactions are 
necessary for bubble logic circuits. A 
somewhat basic set of logic functions can be 
developed on the simple principle that two 
bubbles cannot occupy the same place at 
the same time. Long range (dipolar) in> 
teractions permit greater flexibility in 
design, permitting a complete table of logic 
functions to be generated. 

Over the past several years Bell Labs 
scientists have examined literally hundreds 
of orthoferrite wafers of different com¬ 
positions in an effort to find the one best 
suited to a bubble memory. In some the 
bubbles were too large; in others the 
bubbles were small, but moved too slowly. 
They finally agreed on a material which 
they had not at first suspected would be 
suitable — a rare-earth synthetic garnet. 
These were flux grown and slic^ into 
wafers at first, and yielded bubble 
diameters of about 3 microns (a micron is 40 
millionths of an inch) which allows about a 
million bubbles per square inch, and bub¬ 
bles that can be moved stepwise at the rate 
of at least a million steps per second. 

Eventually a method of Rowing magnetic 
garnet films using liquid phase epitaxial 
techniques was developed. In liquid phase 


epitaxy a hot solution of the appropriate 
ingredients is used to cover a substrate. 
During cooling a thin film is formed on the 
substrate. The film itself can be grown in 
less than an hour, as compared to bulk flux- 
grown garnet which requires about 21 days. 

The most recent development is a com¬ 
puterised method of growing the garnet 
(see “News Highlights'* in our November 
1972 issue). 

The energy needed to move a garnet 
bubble four diameters is only about a 250th 
of the energy needed to switch the smallest 
transistor. To switch a million bubbles a 
million times a second would take only 40 
milliwatts of power. 

As garnet materials become available in 
larger sizes and become less expensive due 
to new manufacturing techniques, the 
simple shift register systems will b^ome 
more complex and of larger capacity and 
may eventually fulfil all the requirements 
of a solid state computer disc file. A 20,000- 
step bubble register can be built in the 
space formerly required by a 20-step 
register, ie, two millimetres ^uare. 

Experiments and calculations at Bell 
Labs predict that the equivalent of a 15- 
million-bit disc file could be built into a two 
to three inch cube, dissipate about 10 watts 
of power and cost about $300. 

It is not simply as replacements of 
existing devices where the 'new bubble 
technology is expected to have its greatest 
impact, however, but in the new uses that 
systems designers will find for these 
remarkable memories when their many 
logic functions have been made fully useful. 


Recommended for additional reading: 
Magnetic Bubbles, by A. H. Brobeck and H. 
E. D. Scovil, “Scientific American", June, 
1971. ® 


What is Bell Labs? 

We frequently publish news stories and short features on state-of-the> art developments at Bell 
Labs In the U S. We thought you might like to know a little more about the group, which lays claim to 
many "firsts'" In the electronics Industry. 

Bell Laboratories Is the research and developnwnt arm of the Bell System, charged with the basic 
research, development design, and engineering necessary to furnish the Bell System with new and 
bettor equipment and services for communication. 

Owned jointly by the American Telephone and Telegraph Company and Western Electric Conv 
pany, Bell Labs employs about 17,000 peopia This Includes more than 1600 scientists and engineers 
with PKD. degrees and an additional 3000 with Master's degrees. Bell Labs is located at Murray Hill, 
Holmdel, and Whippany, New Jersey, and Naperville, Illinois with 18 smaller laboratories and field 
stations across the country. 

Bell Labs has a long record of accomplishment, and many significant discoveries and Inventions are 
products of Its efforts. These include Invention of the transistor, continuously operatina gas and solid- 
state lasers, Intercity television, the high-vacuum electron tube, the negative feedback amplifier, and 
zone refining; development of high-capacity transmission systenr^ and electronic switching systems; 
creation of the TELSTAR experlniental satellite; and development of many of the basic concepts of 
superconductivity, radio astronomy. Information theory, hl-fl recordings; sound motion pictures, and 
computers. 
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COMPUTER 

TECHNICIANS 

In today’s fast-growing world computers ar 
the key to the future. A trip to the moon i 
almost impossible without the aid of moder 
computers—you can be part of this fas1 
growing world of computer technolog 
where more and more industries, organise 
tions and government departments ar 
making greater use of these computers. Th- 
ICS Computer Technician Course Is design 
ed to equip you to step Into this exciting 
and expanding career area. 


ELECTRONIC ENGINEERING 

As an electronics engineer you are a professional man in demand throughout 
the electronics Industry. The ICS Electronic Engineering Technology Course is 
designed to give you the training and qualifications to step up to a secure career 
that’s fascinating and rewarding. Your Course includes study in electro¬ 
technology; elements of radio; electronic valves and tubes; transistors and 
semiconductor diodes; amplifiers; transistor circuits; Industrial rectifiers and 
converters; oscillators; theory of radio receivers;,electronic instruments and 
measurements; advanced mathematics; “Electronics In Industry’’; report 
writing; binomial theorem; exponential and logarithmic series; elementary 
calculus. 


BASIC ELECTRONICS 


A sound grasp of the fundamental principles of electronics is 
your key to a successful career in this wide-ranging progres¬ 
sive industry. ICS have designed this course to give you the 
background in electronics principles, radio theory and their 
industrial applications that you’ll need to progress in your 
chosen field. The course includes electrical principles; A-C 
principles; elements of radio; electronic valves and tubes; 
transistors and semiconductor diodes; theory of radio receiv¬ 
ers; “Principles of Transistor Circuits,’’ Textbook, Study 
Notes; Industrial electron tubes; electron tubes In 
industry; practical mathematics calculations. 
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COLOUR TV 

Colour TV is no longer a thing of the future—it’s here; 
and industry is gearing up for its launch. Only a few 
years ago to be a mono TV technician was sufficient for 
a guaranteed future. But now, with colour TV’s intro¬ 
duction, you must be prepared. With the ICS colour TV 
course you can equip yourself to be one of the tech¬ 
nicians in demand to meet the needs of this new 
industry. The ICS Colour TV Course includes training In 
colour in television; the colourtelevision system; picture 
tubes for colour TV; colour TV receiver circuits; trouble¬ 
shooting colour TV receivers; alignment of monochrome 
and colour TV receivers; PAL colourtelevision. 


TV SERVICE 
TECHNICIAN 

The shortage of trained, professional television 
technicians and servicemen has created serious 
concern within the electronics industry. The 
opportunities which now exist In this highly-paid 
field are boundless. You, as a highly-trained TV 
Service Technician, can take up the challenge 
and reap the rewards. The course includes in¬ 
struction in A-C circuits; solid state circuits; 
amplifiers; electronic test Instruments; prin¬ 
ciples of television; FM receivers; colour TV; 
cathode ray tubes; TV service and repair. 
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Electronics is a big profession today and probat)ly 
the fastest-growing industry in the world. 

As an Electronics expert, technician or 
professional man entering this rapidly- 
expanding field, you can look forward to 
one of the most exciting careers with 
possibly the best job security of all. 

You could be part of all this, now. 

Internatiofial Correspondence 
Schools’ Electronics Career Programme 
is designed to give you the 
qualifications you need for the rewarding 
career you deserve. Fill in and post the 
coupon today for an electronics 
careers booklet, obligation-free. 




POST THIS COUPON TCDAY 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 573 400 Pacific H’way, Crows Nest, N.S.W. 2065. Branches in all states. 
Please send me the free Careers Programme book on 


Name (Mr./Mrs./Miss)_ 


Please Print 


Address- 


-Postcode. 


Phone- 


-Occupation. 


If the career you want is not listed, please nominate it. 


-Dept. 573 
LB3.3787 
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Optics measure high volts 

A laser, a Kerr cell and a camera seem like unusual equipment with which to measure high voltage, but this 
new technique shows great promise for measurement of high voltage, short duration pulses — even up into the 
mega volt range. 


New techniques for measuring pulsed 
high voltages and for probeless stumes of 
transient electrical stress have been 
developed at the National Bureau of 
Standards, US Department of Commerce. 

The methods, based on optical fringe- 
pattern measurements similar to those 
employed in earlier NBS work under high 
direct voltage conditions, have been used 
for measuring microsecond pulses in the 
kilovolt range. They also show promise of 
application in the mega volt range where 
electrical interference and noise make 
accurate measurements extremely dif¬ 
ficult. 

Thus far the techniques, developed by 
Esther C. Cassidy of the Electricity 
Division in a joint effort with Stanley R. 
Booker of the Sandia Corporation of 
Albuauerque, New Mexico, have been 
useful for HV calibration studies. Their use 
for dynamic electrical stress analysis and 
for studies of the behavior of liquid 
dielectrics is anticipated. 

In addition, their insensitivity to elec¬ 
trical interference suggests that they may 
be uniquely suited for voltage 
measurenients during testing of electrical 
equipment under simulated lightning im¬ 
pulse or nuclear explosion conditions. 

The system produces optical recordings 
of time-varying fringe patterns produced by 
electrical stress imposed by the applied HV 
pulse. The fringes, which result from 
electro-optic modulation of the light beam 
intensity, serve to transmit the 
measurement information. Only the Kerr 
cell modulator, which is a passive device, is 
connected to the HV level. And, unlike other 
methods, the new NBS technique eliminates 
the need for sensitive electrical or elec¬ 
tronic detecting devices and recording 
equipment. 

The system consists basically of a 
calibrated Kerr cell, an expanded beam 
pulsed laser, and high-speed photographic 
equipment. 


The Kerr cell is composed of two elec¬ 
trodes immersed in a dielectric liquid, 
which becomes birefringent in the presence 
of an electric field i.e., it rotates the 
polarisation of light passing through it. 
Although other liquids with relatively high 
Kerr constants are suitable, nitrobenzene 
has been used in most of the NBS work. 

In operation, the laser illuminates the 
Kerr-cell interior, between and along the 
length of the electrodes. Crossed polarizers 
are positioned in the. light path at noth ends 
of the cell so that initially no light is trans¬ 
mitted. When the voltage to be measured is 
applied across the electrodes, the imposed 
electric field produces birefringence in the 
cell liquid (the Kerr Effect). This alters the 
state of polarization of the light, which is 
then transmitted through the crossed 
polarizer system. 

When a voltage pulse of sufficient 
magnitude is appfied, space variations in 
the transmitted light produce a transient 
electro-optical fringe pattern made up of 
alternate bright and dark bands. The 
number and positions of the bands change 
rapidly in response to the changing pulse 
magnitude. 

If “frozen” at any instant in time, the 
brightest (or darkest) points of each band 
delineate “equifield” lines of known 
relative electric field strength. In effect, 
they “map” the intensity and distribution of 
the transient field between and around the 
Kerr cell electrodes. 

The fringes are numbered, ml, 2,3...; odd 
numbers are assigned to the bright fringes 
and even integers to the dark fringes. 
Voltage or field strength are easily ap¬ 
proximated within a few percent (com¬ 
parable with typical oscilloscope accuracy) 
from these values. Greater accuracy is 
obtained with measurement of interfringe 
transmission intensity. 

For electrical stress studies the operation 
under short pulse conditions eliminates 
space-charge distortions of the field, often a 


problem in the earlier steady-state high- 
voltage measurements. The fringe-pattern 
photc«raphs therefore enable experimental 
visualization of the “ideal” field 
distribution produced with a cell structure 
of given design. 

An argon-ion laser, with flash duration of 
6us and peak power of 5 watts, was em¬ 
ployed in the NBS work. Electronic delay 
and trigger generator systems were used 
for synchronizing the high-speed 
photographic exposures with flashing of the 
laser, with firing of the pulse generator 
applying high voltage to the Kerr cell, and 
with triggering of a dual-beam oscilloscope 
which recorded piilse divider 
measurements of the pulse. The latter 
enable comparative evaluations of fringe- 
pattern measurements with conventional 
electrical measurements. 

An image-converter camera with ex¬ 
posure time of 1, 0.3, or O.lus, a laboratory- 
constructed streak camera with maximum 
spe^ of 1800rps, or a commercially 
available combination streak-framing 
camera with SOOOrps maximum is used to 
record the high-speed fringe patterns. The 
image converter exposure allows a high- 
spe^ fringe pattern to be “frozen” at a 
selected time during the HV pulse. The 
streak cameras record continuous time- 
resolved photographs. In this case, the 
fringes are numbered in sequence as a 
function of time. 

The framing camera, equipped with a 
seven-frame module, yields high-speed 
exposures taken in sequence at different 
times during application of the HV pulse. 
Each frame yields a photographically 
“frozen” record of the transient fringe 
pattern as it extends over the entire area 
(end-view cross section) between and 
surrounding the Kerr cell electrodes, 
enabling measurements of time-variations 
in the voltage and studies of time and space 
variations in the two dimensional electric 
field distribution. 



INFRA-RED DETECTOR 


TRIGGER 
LIGHT SOURCE 
(INFRA-RED) 

3 SYNCHRONIZING 
DELAY ATRIGGER 
SYSTEM 


KERR CELL 


PULSED 

BEAM-EXPANDING A 
COLLIMATING OPTICS 

POLARIZER 
X/4-PLATEAT0 


SLIT 

ANALYZER 

ROTATING MIRROR 


Drawing of the system used for 
measuring transient high voitage pulses 
from fringe patterns. 
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BIG START TO 

73 AT 

DICK SMITH’S 



Part of Dick's new premises 



Such has been the demand that our old place simply burst.So we moved 
to new bigger premises in December.Now we*re settled in.There*s more stuff 
in stock and we now have a separate mail order division. 

Call in soon.It*s easy to find us - just look for the big red ‘Electronics 
Centre’ sign on the Pacific Highway near Channel 2.There*s plenty of 
parking space and we*re open on Saturdays. 


■Latest edition is most comprehensive in the business. 

NEW CATALOGUE "Nore new sections on Utilux^McMurdo,BSR,Instruments etc plus 
] transistor data section. 

■New Order Form for fastest ever mail order - have you tried us? 


If you haven’t got a copy,do yourself a favour.Start the year 
right now by sending 50c (plus 25c P&P) for your copy.It*11 
save you a fortune and you get mmm Bm mmm im nn 

your money back in a 50c voucher. 

mm Dick, yes rush me your catalogue. Here's 50 cents 
H (stamps will do) towards the cost. I understand that 
H there's a FREE 50 cent voucher in it. 


DICK SMITH ELECTRONICS PTY LTD 

160-162 Pacific Highway, Gore Hill 2065. (Nr. Channel 
2) -439-5311. 


0 100 yards from station. 

9 Open Saturday mornings. 


0 Free car park at rear. 

0 Prompt 2 hour mail service. 


I Catalogue goes at NO CHARGE to organisations, radio 
dubs, schools etc. applying on official letter head. 

I Name . 

Address.. 

I .Post Code. 
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Song recital by Nora Scott, broadcast from Writde in 1922. 


Fifty years ago last month the BBC 
was formed to take over Marconi's 
2LO, but British broadcasting was 
really born the previous February in 
1922 in an ex-army hut near 
Chelmsford, England. A group of 
Marconi engineers began a series of 
regular, licensed transmissions from 
a rigged-up transmitter, 2MT 
known more affectionately to its 
listeners as Two Emma lock. 

Two years earlier, when the air was 
free, Marconi had carried out ex¬ 
perimental transmissions that had proved 
the entertainment potential of wireless 
telephony, when Dame Nellie Melba and 
Lauritz Melchior had broadcast from a 
makeshift studio In Chelmsford. 

However, when the licensing of 
transmitters was made mandatory in the 
United Kingdom, the official attitude to 
the use of the medium for anything other 
than official communications and 
navigation was made clear. The 
Government, which was the licensing 
authority, showed Itself unwilling to 
grant permission for more than a token 
number of even technical transmissions. 

2MT's licence was hedged about with 
many restrictions. It entitled Marconi to 
carry out experiments for only half an 
hour on Tuesday evenings, with breaks 
of three minutes in every ten to ensure 
that no interference with "legitimate 
services" was being perpetrated. 

The regular Tuesday broadcasts were 
made officially on behalf of the amateurs, 
who needed a source against which to 

20 


calibrate their receivers. To begin with, 
the transmissions were no more gripping 
than most of the earlier ones, made 
before the Government clampdown, 
when W. T. Ditcham read from Brad¬ 
shaw's railway timetable. 

Before long, however, the enthusiasm 
and gaiety of the young Marconi 
engineers turned the program into halt- 
an-hour's entertainment. The names of 
these men read like a roll-call of some of 
broadcast! ng's greatest personaliti es. 

Captain P. P. Eckersley was in charge 
of the project and later went to the 
British Broadcasting Company as its first 
Chief Engineer, it was his infectious and 
spontaneous humour that gave 2MT its 
unique flavour; he was the first of the 
true radio entertainers, with a gift for ad- 
libbing that constantly alarmed his less 
uninhibited colleagues. 

Others in the team were Noel Ash- 
bridge, later Sir Noel, who became the 
BBC's first technical director; R. T. B. 
Wynn, a later Chief Engineer of the BBC, 
and B. N. MacLarty, who became head of 
the BBC's design and installation team, 
returning to Marconi in 1947 as Engineer 
In Chief. 

The "regularising"of Two Bnma Tock 
in February was followed in May by the 
granting of a licence to Marconi's 2LO 
station in London. 2LO led a somewhat 
strait-laced existence with restricted 
timing,and,to start with, low power and 
no music. Its programs had to be in¬ 
dividually licensed, were limited to 
private occasions, often for charity, and 
were advertised by postcard, sent out 
on a special Marconi mailing list. 


The 2LO transmitter was designed by 
Captain H. J. Round, installed by C. S. 
Franklin and run by A. R. Burrows, who 
eventually became the much-loved Uncle 
Arthur of the BBC. 

Enthusiasm for "Wireless" was 
growing apace. The British Government, 
unwilling to risk the sort of chaos that 
reigned in the commercially sponsored 
free-for-all in the United States, where 
there was no constitutional control of the 
use of wavelengths, set up the Wireless 
Sub-Committee of the Imperial Com¬ 
munication Committee. 

The result was the registration, in 
December 1922, of a single, £100,000 
organisation — the British Broadcasting 
Company — which took over the running 
of 2LO and which, in due course, became 
the British Broadcasting Corporation, 
renowned throughout the world for the 
high quality and excellence of its service. 
The founder members were Marconi, 
MetropolitanrVickers, British Thomson- 
Houston, GEC and Radio Com¬ 
munication. It is interesting to note that 
four of those five companies are now part 
of the General Bectric Companv. 

Two Emma Tock continued to transmit 
until January 1923, when it finally closed 
down. 

In the fifty years that have passed since 
Marconi went on the air. It has gone on 
supplying transmitting and studio 
equipment to the BBC, and its UHF 
transmitters, which now send out colour 
television programs all over the country, 
came from the same Works in Chelms¬ 
ford as built Britain's first two radio 
stations. 
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Golden Jubilee 


WO EMMA TOOK TEAM. Back row, 

9ft to right, B. N. MacLarty, H. L Kirk, 
he Hon R. T. B. ^nn, H. J. Rusaeil. 

'ront row, left to right, F. Bubb, Noaf 
Xshbridge, Captain P. P. Eckersiay, £ H. 
^rump. Miss E. M. Beeson. 


':APTAIN H. J. round, shown in his 
'aboratory at home, designed the 
transmitter for Marconi's 1922 London 
station, 2L0. Circuit at bottom of page is 
'he transmitter used for the original 
broadcast on 2MT Writtfe. The 
/vaveiength was 700 metres and output 
jower about 200 watts. 




2 M.T. WHITTLE 

TRANSMITTER CIRCUIT. FEBRUARY U** 1922. 
WAVELENGTH..,700 METRES 
AERIAL P0WER_.-.200WATTS APPROX. 




WHERE IT ALL STARTED. Theex-army hutatWritde 
which housed the Marconi 2MT station. Below, Mrs 
Winifred Collins, the first woman tash^ in the 
experimental broadcasts of 1920, is being shown the 
microphone used by Dame Nellie Melba in June, 1920. 
Holding the histone mike is T. Mayer, Managing 
Director of Marconi Communications Systems. 
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W PLESSEY 



SPEAN 


featuring newCFL 
controlled fibre length 
cone technology 


Plessey is proud to announce the first 
release of a completely new 10" high 
fidelity speaker series — and at the same 
time introduce a significant new techno¬ 
logy for improved speaker performance. 
The new Cl 00 woofer and C1OOX wide 
range speakers are the Ideal choice for 
the hi-fi enthusiast who wants to move 
up from the 8" speaker range without 
incurring the extra cost and larger 
enclosures of the 12" speakers. 

With a cone area more than 1 Vi times 
that of an 8" speaker and the high 
performance characteristics of the new 
CFL technology, the new Plessey 10" 
speakers provide rich bass response and 
excellent overall performance. 

The CFL technology 

CFL—“Controlled Fibre Length” — is a 
new advanced technique developed by 
Plessey for manufacturing speaker cones. 
The length of the fibre used in the cones is 
a critical factor in the final performance 
of the speaker. Both frequency response 
and speaker efficiency can be changed 
considerably by varying fibre lengths. 

With CFL, Plessey can now assert rigid 
control over the basic paper pulp used 
to felt the cones. Fibre lengths and pulp 
densities can be varied to meet specific 
requirements, resulting in cones with 
optimum resonance/efficiency 
combinations. 

Plessey CFL cones provide better 
transient response, minimum distortion, 
smoother, richer bass, brighter top 
frequency performance and improved 
overall efficiency in the new Plessey 
Cl 00 and Cl OOX speakers. 

• lVr/7e to us for the technical r6sum6 “CFL 
— A New Loudspeaker Technology" 


PLESSEY 


Plessey C100 woofer 

This new 10" high fidelity bass speaker 
provides significant performance benefits 
in multi speaker applications. The 
curvilinear CFL cone with rigid apex 
produces a most satisfying rich bass, 
extended high frequency response and a 
valuable increase in efficiency. Full 
application details are available. 

Plessey C100X wide 
range 

An excellent high efficiency 10" speaker 
providing superb sound reproduction 
over the full frequency range. The CFL 
cone adds richness to the bass, improves 
transient response 
and provides a 
brilliant top perform¬ 
ance to satisfy the 
most discerning 
enthusiast. 


Enclosures 

Full construction details for one, two or 
three way enclosures with suitable cross¬ 
over networks are available from Plessey 
Rola distributors, wholesalers or Plessey 
Rola direct. 

Specifications 


in Recommended 
enclosure 


Rola 




Cl OOX 

Cl 00 

Power handling 

20 watts 

20 watts 


RMS* 

RMS* 

Fundamental 

45 Hz 

45 Hz 

resonance 

Voice coil 

r' 

1" 

diameter 

Impedance 

8 or 15 

8or 15 


ohms 

ohms 

Frequency 

33 Hz— 

33 Hz— 

response 

20 kHz 

13 kHz 



Look for the Plessey 
CFL stickers. The 
CFL mark is your 
guarantee of a 
speaker with 
exceptional 
performance 
characteristics. 


AR49 


Plessey Rola Pty. Limited 

The Boulevard Richmond Victoria 3121 
Telephone 42 3921 Telex 30383 
NSW: PO Box 2 Villawood 2163 Telephone 72 0133 


Distributors: N.S.W.: General Accessories, Lav/rence & Hanson Pty. Ltd., Martin De Launay Pty. Ltd. Vic.: General Accessories, Lawrence & Hanson Pty. Ltd., 
Radio Parts Pty. Ltd. Old.: General Accessories, The Lawrence & Hanson Electrical Co. (Old.) Ltd. S.A.: General Accessories, Gerard & Goodman Pty. Ltd. W.A.: 
General Accessories, Atkins Carlyle Ltd. Tas.: W. & G. Genders Pty. Ltd., Homecrafts Tasmania. N.Z.: Plessey (N.Z.) Limited, Rata St., Henderson, Auckland. 
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Radiosondes 

monitor the weather 

/ 


Most of us know of the existence of radiosondes and weather balloons, but 
probably few have seen one or understand the principles on which they 
operate. This short article'should therefore be of interest. 

by PHILLIP HUNT 


The radiosonde is an expendable in¬ 
strument which is carried into the upper 
atmosphere by balloon to collect data about 
air pressure, humidity and temperature. 
This information is transmitted to suitably 
equipped ground stations and the data so 
gathered used to help in compiling weather 
reports. 

The standard radiosonde frequency used 
in Australia, Thailand, Singapore, Malaysia 
and Pakistan is 403 MHz. Formerly a 72 
MHz unit was used in Australia and New 
Zealand. 

The 403MHz radiosonde in current use 
employs a 6C4 as a frequency modulator 
and a 6AF4A as the RF oscillator. The 
modulation tone, which varies between 
lOHz and 200Hz, is governed by changes in 
two sensing resistors in the unit. 

The radiosonde is housed in a corrugated 
cardboard box with a white plastic coating to 
provide somemeasure of waterproofing and 
to overcome the problem of solar heating. 

A number of flaps are incorporated in the 
case to give access to the interior and to 
permit installation of the battery just before 
flight. An air duct is formed at the top of the 


case to protect the humidity sensing 
element from rain while exposing it to a 
uniform air flow. 

Temperature changes are measured by a 
thermistor with a negative temperature co¬ 
efficient. This gives a resistance change 
from 14k to 230k over a temperature range 
of 30 degrees C to -60 degrees C. 

In similar fashion the humidity in¬ 
formation is supplied by changes in a 
“hygristor”, an electrolytic resistor which 
exhibits a negative resistance co-efficient 
with rising humidity. 

The resistor consists of a plastic strip 
coated with lithium chloride, mounted 
between two metal edges. Because of the 
hygroscopic nature of the element, its 
useful life is limited once it has been ex¬ 
posed to the atmosphere. For this reason it 
is sealed in a glass vial immediately after 
manufacture and fitted into the radiosonde 
only at the flight preparation stage. 

These two variables, together with two 
fixed reference resistors, are sequentially 
switched by means of a baroswitch which 
consists of a 150 segment commutator with 
the moving arm actuated by an aneroid 
barometer cell. 



Easing a radiosonde balloon into the air. The 
unit shown is actually an early type, but 
current types are similar. 


The cell expands as the air pressure drops 
due to the balloon rising through 
the atmosphere, thus providing information 
on air pressure in terms of switching rate of 
the baroswitch. 

This time information, together with a 
radar track of the balloon by means of a 
radar reflector carried under the balloon, 
gives an accurate record of barometric 
pressure variations at different heights. 

The balloons used are made of rubber and 
measure between 18 inches and 10 feet in 
diameter when released, depending on the 
exact load. They rise at a rate of from 500 to 
1000 feet per minute, and expand up to about 
16 feet in diameter before bursting. 

The calibration chart for each radiosonde 
is made during manufacture and is used to 
set up the instrument just before flight. The 
baroswitch is set at the ground surface 
pressure at time of release in order to 
provide an accurate record during flight, 
which can be as high as 120,000 ft. 

As an aid to visible tracking by means of a 
theodolite during night flights, radiosonde 
units are fitted with either battery or candle 
lanterns made of paper. The candle lantern 
is extinguished automatically when the 
balloon bursts at its maximum altitude. 



Basic circuit diagram of a radiosonde. The 150-position ''baroswitch" serves both as a 
temperature / humidity multiplexer and an altitude sensor. 
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Heat shrinkable plastic tubing was first launched in the USA as a commercial 
product in the late 1950s. Today a wide variety of tubing and moulded parts, 
In a number of different plastic materials, is available in Australia off-the- 
shelf for use by the designer, production engineer and hobbyist. 


by COLIN 


Before heat shrinkable plastic tubing first 
appeared as a product on the market, 
electrical and electronics manufacturers 
used a somewhat unsatisfactory method of 
insulating and protecting wires, harnesses 
and components. A polyvinyl chloride 
(PVC) tube was immersed in a chemicali 
dilator — highly volatile and inflammable 
liquid — in which the tube expanded over a 
period of time. It was then placed in position 
around the component to be encapsulated 
and left to stand until the liquid evaporated. 
The tubing then returned to its original size 
providing a snug fit about the component. 


FRANCIS 


The advantages of heat shrinking are 
considerable compared with liquid 
shrinking. In the liquid method, the solvent 
dilator tends to dissolve the plasticiser, 
making the PVC extremely brittle; also due 
to its volatile and inflammable nature, the 
dilator poses a threat (spillage and fumes) 
to the health and safety of the operator. 
While the heat method allows for an 
average 50pc shrinking, liquid is limited to a 
mere 20pc. Valuable production time is lost 
because of the cumbersome procedure and 
longer shrink times of the liquid method 
which, overall, could be quite costly. 


The basic concept of heat shrinkable 
products is the ability of the plastic 
material — when placed as a loosely fitting 
sleeve over an object and then heated with a 
hot air gun — to shrink and conform to the 
shape of that object. 

Applications of particular interest to the 
electronics industry include: 

• Electrical insulation 

• Cable and wire jacketing and repair 

• Cable and wire waterproofing and 
identification by colour or printed code 

• Encapsulation of components, such as 
resistors, capacitors, diodes, etc 

• Strain relief 

• Moisture, mechanical and abrasion 
protection 

• Corrosion prevention. 

The present annual sales turnover of heat 
shrinkable plastic products in this country 
has reached nearly $V 4 million following a 
remarkable growth rate, particularly 
evident over the past three years. As can be 
expected, the electrical and electronics 
industries represent a major portion of this 
expanding market. 

Although a number of plastic materials 
are used there are two basic methods of 
producing heat shrinkable products. In the 
“Crosslinked” variety, the molecular 
structure of the material is modified by 
high-energy radiation, while the other relies 
upon mechanical stretching of the material 
to its strain point. 

Radiation chemistry has played a major 
role in the development of a commercially 
viable method of controlling the inherent 
characteristics of certain plastics in order 
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SHRINK SOLDERING. Simultaneous 
soldering and shrinking of a solder sleeve 
over a wiring joint with the Leister-Kombi 
hot air gun and soldering reflector. The too! 
can be used for welding all types of plastic 
foils, sheets and tubes. 


The trend is to ... 

NEAT SHRINKABLE TUBINC 

for insulation, protection 
and encapsulation 
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to recover an original shape under the in¬ 
fluence of heat. 

Certain modified thermoplastics which 
offer thermal stability, weather resistance 
and flameproofing, are first extruded as 
tubing and then exposed to controlled high- 
energy radiation from an electron beam 
generator. This electron bombardment 
initiates a “crosslinking” of the 
hydrocarbon molecules in the particular 
material which in fact, modifies its 
molecular structure, similar in a way to the 
vulcanisation of rubber. 

After radiation crosslinking the material 
will no longer melt or flow when heated to 
above its crystalline melting point, but 
instead becomes “elastic” in nature. After 
mechanical stretching of the diameter of 
the tubing, it is cooled. This process returns 
the tubing to its original rigidity while 
leaving it in the expanded form. 

The non-crosslinked type of heat 
shrinkable plastic tubing relies solely upon 
its “strained” memory. Ordinary extruded 
PVC is expanded mechanically to its strain 





EXAMPLES of plastic tubing heat-shrunk 
over cable terminations (top three); at 
bottom is another application — the joining 
of two dissimilar tubes with a heat-shrunk 
connection. 

point where it will stay for a certain length 
of time. 

In its expanded form, heat shrinkable 
plastic tubing is a fully marketable product. 
All the customer has to do is to heat the 
tubing with a special hot air gun to a certain 
temperature (above the material’s 
crystalline melting point — in the radiation 
crosslinked type) at which point the tubing, 
because of its “elastic” memory, will 
return to its extruded or original diameter 
unless it is restricted by the object which it 
is designed to cover. 

“Shrink soldering” is a term that is 
becoming increasingly familiar in the 
electronics industry. A solder sleeve is a 
heat shrinkable plastic tube, available in 
various thicknesses and diameters, that 
contains a preform of fluxed solder at the 
centre and a thermoplastic sealing ring at 
each end. When placed over a termination 
and briefly heated, the tube shrinks and the 
solder and thermoplastic inserts melt to 
create an insulated and encapsulated solder 
termination. In cases where the demand 
warrants it, preformed components can be 
specially manufactured to fit a particular 
shrink soldering or shrink welding ap¬ 
plication. 

The basic polymers from which heat 
shrinkable plastic products are produced 
include: polythene (polyethylene), 

polyvinyl chloride (PVC), Kynar (poly- 
vinylidene fluoride), polytetrafluoro- 
ethylene (PTFE), Viton, Neoprene and 
silicone rubber. (Trade names: Kynar — 
Pennsalt Chemicals; Viton and Neoprene — 
Du Pont.) 

The extruded tube diameters, in the 
expanded form, range from 1/32” to 20”, 
depending upon the thermoplastic material 
employed and the intended application. 
Physical characteristics vary from flexible 
to semi-rigid, and thin to thick walls. In the 
main, shrinkages from the expanded state 



average about 50pc, although some vary 
from 20pc to 75pc depending, of course, on 
wall thicknesses. Operating temperatures 
range from -90 to -1-250 degrees C. 

In the interests of safety, an important 
feature of a plastic material is its flame 
resistance. One can see from the table that 
some polythenes are self-extinguishing, 
while others are not flame retarded since 
flame retardant additives are not included 
in clear ploythene tubes. The PVC types are 
self-extinguishing, so also are Viton, 
Neoprene and silicone rubber. Kynar and 
PTFE are non-burning which is par¬ 
ticularly important where high tem¬ 
peratures and flammability are problems. 

The only Australian manufacturer ot neat 
shrinkable plastic tubing is Heatshrink 
Australia Pty Ltd, of Crows Nest, NSW, 
whose “Thermotite” brand is marketed by 
the company in NSW and through agents in 
other states. Heatshrink also distributes on 
a national basis a number of imported 
brands such as 3M Co’s “Scotchtite” 3028, 
Dutch-imported “Drakayita” — both non- 
crosslinked PVC tubing — and a range of 
irradiated (crosslinked) polyolefin tubing 
imported from both the USA and UK. 

Raychem Pty Ltd, of Alexandria, NSW, is 
the Australian subsidiary of one of the 
pioneer US companies in the radiation 
crosslinked plastics field. Under the brand 
name “Thermofit”, Raychem markets a 
wide range of more expensive, irradiated 
tubing, moulded parts and solder sleeves. 

Bowthorpe Australia Pty Ltd, of 
Caringbah, NSW, a subsidiary of the UK 
parent, handles a range of thin and thick 
wall PVC tubing imported from both the UK 
and Japan under the name “Electrovin”, in 
addition to irradiated polyolefin, PTFE, etc 
— branded “Insultite”. 

All suppliers and distributors of plastic 
tubing of the heat shrink variety offer a 
technical advisory service where potential 
users can obtain expert advice on any ap¬ 
plication involving insulation and protec¬ 
tion. 

Heat shrinkable plastic tubing is nor¬ 
mally available in cut lengths up to 4 feet, 
and in continuous reels, the length of each 
varying from one manufacturer to another. 
However, to the small buyer or hobbyist 
when it might be a matter of a few inches, 
Heatshrink Australia says it will supply any 
cut length from stock. Prices, of course, 
vary from three cents to five dollars a foot, 
depending upon the type of plastic material 
needed for the particular application and 
whether the tubing is made of radiation 
crosslinked material or otherwise. 

Having decided that shrink tubing is the 
best way of handling a problem, it now only 
remains to choose the method of supplying 
heat. Although hot water will adequately 
demonstrate the manner in which shrink 
plastics work,* it is not a practical 
proposition. For small jobs in a domestic 
situation, it is possible to heat the work over 
a gas ring or stove, but one must be careful 
to keep it moving in order to equalise the 
heat appliation. 

The most widely used method in industry 
is hot air blowers. These contain either a 


REPAIR SLEEVE. A Thermofit 
"wraparound" repair sleeve, as used by the 
PMG's department for maintenance of 
pressurised lead and plastic-jacketed cables, 
being shrunk around a cable by gas flame. 
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T EACbrlngs you the consummate 
in stereo cassette decks. 





Model A*210 


Here are three that sum up the best of TEAC technology. 

Common to them all is a transport and hysteresis-synchronous drive motor so precise and 
fool-proof that they can hold their own with some of the best open-reel types. Beyond this, 
the differences begin. Each model has a package of add-ons for your particular needs. 

If all you need is a basic superior deck that can economically record and 
playback on conventional tape within a frequency 
response range of 30-12,500Hz, you’ll want to look 
into the A-210. It’s outer rotor drive motor holds wow 
and flutter down to a negligible 0.15%. Separate stop 
and eject buttons. Low-noise solid-state ’ 
electronics. Contoured fingertip- 
control pushbuttons 
for all operational 
modes. Large VU 

meters. Sliding scale record-playback 
level controls. Standard phone jacks for professional-style 
600-ohm mikes and 8-ohm headsets. Strobe-type running light. 

If you’re looking for a deck that can handle the new 
chromium dioxide tapes, you should look into the TEAC A-220. 

It has the add-on feature of a tape selector switch in the Cr02 
position, provides recording and playback frequency response of 
30-16,000Hz. As an added convenience, the A-220 incorporates high 

density ferrite heads and separate record and Model A-220 

output level controls. 

But if you’re looking for the definitive Dolby deck with everything 
you need for near-professional operation, only the A-250 will do. It has TEAC’s 
high-density ferrite heads. These “brown jewels” are so extraordinarily durable that 

we warranty’them for the original owner’s lifetime. Add to these a Type B Dolby System 

that improves the basic signal-to-noise ratio of the A-250 by an additional 10 dB. 

You can count on superior performance from conventional, 

high-density/high energy, and chromium dioxide tapes. 

Add, too, the large expanded-scale VU meters 
for distortion-free recording at 
optimum levels and signal-to-noise ratios. 

What it all adds up to is that 
each TEAC cassette deck is the finest 
available for your particular needs — 
whatever they are. 


Model A-250 


If you’d like to know more 
write to us for the TEAC 
Catalogue, price list and franchised dealer list. 

TEAC. A SOUND IDEA 

Sole Australian Distributors: 

Australian Musical Industries Pty. Ltd - 
155 Gladstone St., South Melbourne, 

Victoria 3205. Ph: 69-7281 

619 Pacific Highway, St. Leonards, NSW 2065 


Ph. 439-5752 
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Summary of heat shrinkable tubing available in Australia 


1 Basic 
[j Polymer 

Characteristics 

Range of 
sizes 

(Expanded 
diameter 
in inches) 

Shrinkage 

Operating 

Temp. 

Range 

(OC) 

Flame 

Resistance 

Applications 


Flexible, thin 
wall 

3/64 — 4 

50 

-55 to +135 

Self¬ 

extinguishing 

Insulation, bundling and identification of wires, 
harnesses, cables, connectors, terminals. Most 
widely used heat shrinkable tubing. 

1 

Flexible, me¬ 
dium wall 

Va — 4 

50 — 70 

-90 to +105 

Self¬ 

extinguishing 

Termination of paper lead power cables, jacketing 
of cable harnesses, abrasion protection. 

1 Polythene 

Semi-rigid, thin 
wall 

3/64 — 1 

50 

-55 to +135 

Self¬ 

extinguishing 

Insulation and strain relief of delicate components 
and mechanically weak points, such as solder joints, 
etc. 


Semi-rigid, 
medium wajl 

3/8 — 20 

20 — 70 

-55 to +85 

Not flame 
retarded 

Insulation and sealing of joints in power cables. 
Corrosion protection, conduit and duct jointing. 


Semi-rigid , 
thick wall 

•V4 - 7 

60 — 70 

-55 to +85 

Not flame 
retarded 

Sealing of joints in pressurised PMG cables, power 
cable jointing, mechanical protection. i 

PVC 

(Not usually 

Flexible, thin 
and very thin 
walls 

1 16 — 6 

30 — 50 

-10 to +85 

Self¬ 

extinguishing 

Covering bus bars, colour coding (limited shelf life). 

crosslinked) 

Semi-rigid , 
medium wall 

1/ 8 — 1>A 

30 — 50 

-20 to +105 

Self¬ 

extinguishing 

Insulation of terminals, connectors, etc. 

1 Kynar 

Semi-rigid, thin 
wall 

3/64 — 4 

50 

-55 to +175 

Non-burning 

Transparent insulation, strain relief and | 

mechanical protection of wires, cables, solder | 

joints, connections, terminals, covering of j 
capacitors and other components. Used where high | 
temperatures and flammability are problems. ’ 

PTFE 

(Not usually 
crosslinked) 

Semi-rigid, thin 
wall 

1/32 —l'/4 

30 — 75 

-67 to +250 

Non-burning 

Transparent covering of electronic components, 
hydraulic hoses and fittings, rotating shafts, guide 
rods and medical fittings such as catheters. | 

V'iton t 

Flexible, me¬ 
dium wall 

‘/m - IVz 

50 

-55 to +200 

Self¬ 

extinguishing 

Insulation and protection of cables and harnesses 
exposed to intended high temperatures and or 
hydrocarbon solvents, such as fuels. 

Neoprene f 

Flexible, me¬ 
dium wall 

»/4 — 4 

40 

-55 to +90 

Self- 

extingui.shing 

Jacketing of cable harnesses, abrasion protection 
for speedometer cables, etc (limited shelf life). 

Silicone 

Rubber 

Flexible, me¬ 
dium wall 

V4 - 2 

40 

-80 to + 180 

Self- 

extingui.shing 

Insulation and mechanical protection of cables and 
harnesses over wide ranges of temperature. 
Excellent abrasive material for very high tem¬ 
perature blast exposure. 

- Pennsalt Chemicals trade name 





i t Dupont trade name 







HOTAIR GUNS make up a hotair tunnel for 
shrinking plastic tubes over electronic 
components on a conveyor. 


self-contained fan or, alternatively, utilise 
air from a compressor. 

Each distributor of heat shrinkable 
plastic products also carries a range of hot 
air guns. Plastral Trading Co, of Alexan¬ 
dria, NSW, has available a range of Swiss 
made Leister equipment — the “Hotwind” 
and “Kombi” hot air guns. The versatility 
of these guns make them more than just hot 
air tools, with further applications in drying 
and shrink packaging, and also in the 
welding, forming and shrinking of plastic 
sheets, pipes and profiles. 

Raychem markets the IR-500 “Raygun” 
and a miniature hot air tool — the “Super 
Heater”. Heatshrink Australia offers the 
“Thermogun” and “Major” heat guns, 
while Bowthorpe Australia is also in the 
market with their own range of hot air guns. 





• • • * 
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GE originated the triac in 1963 and now offers new standards of performance and 
reliability. Silicone encapsulated SC141 and SC146 triacs, up to 500 volts, and 
6 and 10 amps respectively, feature the new proprietary POWEH-CiLilS “passivation 
process which creates a void free bond between the silicon chip and the matched 
glass. This results in low “off-state " currents of typically IO/jA. The SCI 41 and 
SCI46, like all GE triacs, have inherent immunity from transient voltage damage 
and improved commutating dv/dt. Additionally these rugged packages incorporate 
a stress-free assembly system, which offers you torque limit-free tab mounting and 
easily formed round leads. For your convenience, GE offers 6 standard lead 
configurations. These features make the SC141 and SC146 your best 
value in 6 and 10 amp triacs. 

■jlllllHIiiliiililiiiiiiMHHppptM^HillH Another GE creative design, the ST4 

an 

for light dimmer applications, features 
performance comparable to triggering 
^ circuits using at least 3 additional passive 

components and greatly reduces hys- 
teresis effects by means of a single RC 
time constant. truly an economical 
to POWER-GLAS 


AUSTRALIAN GENERAL ELECTRIC LIMITED 


86 90 BAY STREET, ULTIMO NSW. Phone 212 3711 

DISTRIBUTORS; Fairchild Australia Pty Ltd, Melbourne, Tel 723 4131. Sydney, Tel .439 4355. 

GEC-Elliott Automation, Sydney, Tel 439 1922. Adelaide, Tel 71-7971. Brisbane,-Tel 32 0441. Melbourne, Tel 387 2811 
PB Components^ Melbourne, Tel 53 2766. 

WatkinWynnePty Ltd, 32 Falcon Street, Crows Nest. Tel 43 2107. 

H. Rowe & Co Pty Ltd, Peroh, tel 28 5444. 

The National Electrical & Engineering Co Ltd. Wellington, Tel 553 709. Auckland, Tel. 599 089. 
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Cablevision: 

"The Greenwich experiment 


'Everybody's got a story and they all want it told from student nurses to Boy Scouts to 
he circus coming to town." A report from London by Coiin Maitland. 


If you want to find the headquarters of 
Britain’s newest and most unusual 
J television station, turn away from the 
sumptuous office boxes of Knightsbridge 
and Kingsway, cross the Thames and head 
East. Make for Greenwich (population 
219,000) keep close to the river and soon 
: you’re in Plumstead High St. Drive slowly 
so you won’t miss the small corner shop, its 
. windows crammed with televisions for hire 
and prams blocking the doorway. 

That unpretentious exterior hides an 
, experiment in community television which 
/ if successful could open a new chapter in the 
■ medium’s development in Britain ~ arid 
further afield. The sign over the door says 
Greenwich Cablevision. 

Background first. Until five years ago 
: community or local broadcasting was a 
"concept unknown in Britain. 
) Geographically small, crammed 
(sometimes literally) with 60 million 
- ^ people, its broadcasting frequencies equally 
overpopulated, it seemed unlikely that the 
;; luxury of localised broadcasting could be 
accommodated. 

.y Then the BBC decided VHF might hold 
the answer and in a dramatic about face set 
up a chain of local radio stations serving 
3 areas throughout England (Radio London, 
^ Radio Leeds, etc). The idea was a success 
^4|and the phrase ‘local radio’ became ac- 













: & SQUARE 

generator 
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frequency 
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The bwd 141 with 99.9% 
purity of output is so beautiful 


Model 141 is a rugged, lightweight — go anywhere instrument that excels in all the 
characteristics required of a first class generator. 


1Hz TO 1MHz SINE OR SQUARE WAVE 
2.5V RMS SINE. 2.5V P-P SQUARE 
<0.1% DISTORTION 100Hz-100kHZ 
OUTPUT LEVEL 3% (0.25db) 
lOOnSEC RISE & FALL SQUARE WAVE 
CALIBRATION <5% ±1Hz 
60012 OUTPUT ATTENUATOR 
BATTERY OR LINE OPTIONS 



Distortion is extremely low, being typically 0.6% between 
200Hz and 50kHz and is less than 1% from 5Hz to 1MHz. 

Frequency stability is a remarkable 0.001% per hour at normal 
room temperature for frequencies between 100Hz and 100kHz. 

Output is isolated and may be balanced over the audio range 
by an external centre tapped resistor. 

The alternative output is a fast rise time, no overshoot, no tilt 
square wave that is well suited for response and transient testing 
from D.C. to video frequencies. 

$90 Battery operated $102 A.C. operation $130 rechargeable Battery 
All prices plus sales tax and F.I.S. capital cities Australia. 

THE MAJORITY OF OUR INSTRUMENTS CARRY DEFENCE STOCK NO. 



BWD ELECTRONICS PTY. LTD. Designers & Manufacturers of the Finest Electronic Instrumentation 
329-333 Burke Rd., Gardiner. Vic. 3146. Ph. 25 4425. 127 Blues Point Rd.. North Syd., N.S.W. 2060. Ph. 929 7452. 

S.A.: A. J. Ferguson Pty. Ltd. Ph. 51 6895. W.A.: Cairns Instrument Services. Ph. 25 3230. 

Qld.: Warburton Franki (Brisbane) Pjy. Ltd. Ph. 51 5121. A.C.T.: Associated Scientific Sales Pty. Ltd. Ph. 95 9138. 

N.T.: J. C. Electronics. Ph. 3605 and from B.W.D. Agents around the world. 
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'We don't speak to the 
community, we have no 
voice. AH we do is 
provide the men and the 
hardware and they 
speak to themseives" 


to do the same. After all, this would assist 
the growth of the system and be an asset to 
the community.*' 

The idea was struck, the decision taken 
and within a year of the takeover lobbying 
began. The ball was now in the Govern¬ 
ment's court. 

Townsend again: **The battle was long 
rather than bitter. We had reasoned 
arguments and I think we won because 
Telecommunications Minister Chataway 
had access to the facts on world cablevision 
development and was aware of the public 
discontent with institutional broadcasting in 
this country. Perhaps he thought he c^d 
examine cable developments and com¬ 
munity services at the same time in our 
proposed service." 

There was opposition and voices were 
raised against, but local MP Christopher 
Mayhew summed up the position: 

"This idea costs the Government nothing 
and the community nothing. The only risk is 
the company's, so how can the Minister say 
no?" 

The Minister didn't say no and the 
neatest hurdle had been overcome. 
Cablevision now had two main problems: 
the first and more esoteric concerned the 
public — was there a market for low-budget 
community televisiwi? Only time would 
provide the answer to that question but the 
second was more immediate — equipment. 
Nobody at that time had tried using low- 
budget equipment for public transmissions 
but for technical as well as economic 
reasons it was decided to try. 

A w<Mrking a^eement was arranged with 
Bell & Howell to provide a range of 
equipment on an expeiimental basis for the 
first year, in the nope that a 'package' 
suitable for other such operatimis could be 
f(emulated. The single studio (18x20x9) is 
used in conjunction with the outside control 
unit, thereby saving space and monev. 
Cameras are IVC 41M Vidicons (six 
channels) and in keeping with the station's 
policy of 'getting out into the community' 

I are station^ on the mobile, only brought 
I into the studio for specific purposes. 

Technical staff number three; two 


CABLEVISION CREW uses the mobile unit to photograph a reception celebrating London *s 
first hvdrofoH service from Greenwich to Tower Pier. Cablevision's IVC 4IM Vidicon 
cameras are kept in the mobile and taken into the studio only for specific purposes. 


engineers and one cameraman. Any 
comments on the size of the work force get 
an unapologetic reply from Townsend. 

"That's all we can afford. Smaller 
cmnmunities may have to be a lot more 
frugal than us!" 

Any union problems? , 

"Not so far. I think the unions involved 
realise that we're conducting a far-reaching 
experiment and if we're successful it could 
open up a whole new era for British 
television. If that happens we'll worry about 
union agreements at the time." 

In August 1972 the Greenwich Cablevision 
* onto the screens of some 14,000 
for the first time, one hour a 


is reserved for special reports — in-depth 
studies of affairs and events of special 
impwtance to the area, while Thursday is 
Political Ni^t in which the channel is 
opened to political spc^esmen and groups of 
any persuasicm to air their views to the! 
public. Interviewers will ask searching! 
questions where necessary to bring outj 
salient points and though scrupulous! 
political neutrality will be maintained, it’s ! 
accepted that shouts of bias will follow at 
frequent intervals. 

Townsend shrugs resignedly. 

"That's one of the hazards of running a 
television station, even in Greenwich. So 
long as we get complaints from both sides in 
e^l proportion we're all right." 

The w(^ 'local' is prominent again on 
Friday ni^ts when entertainment is 
featured. Drama groups, singers, in¬ 
strumentalists, anyone, in short, with the 
nerve to appear and a Udent to c^er will be 
^ven their head. Saturday mcxrning offers a 
kind of 'what's <hi' service with news of 
jumble sales, whist drives, sports ev^ts 
and the circus that's coming to town, while 
Sunday is inevitably reUgious day — 
clergymen ot all faiths, shapes and sizes 
will TO invited to seek new converts. 

Greenwich Cablevision is new — so new 
that it's too soon to pronounce it triumph or 
failure. As it stands it's everything that 
sophisticates decry ; parochial, homcuy and 
deliberately 'unslick' — and therein lies its 
strength. For 15 pence a week it's 'our 
station' to a c^purter of a million Londoner 
who've never oeen able to identify so closdy 
with any other media. 

It will stand and point the way for other 
such attempts, or it will fail at the whim of 
the public, for in effect it has no viewers, 
only participants. Maurice Townsend sums 
it up, "We don't speak to the community, we 


subscril 

day, seven days a week. Public response 
was immediate and enthusiastic, a mixture 
of local pride and curiosity producing 90% 
viewing figures. Three weeks later the 
Director of Programs resigned claiming 
three days a week transmissions were all 
the station's resources could handle. 


. . . parochiai, homeiy 
and deiiberateiy 
"unsiick" — and herein 
Has its strength. 


Undaunted, the station instituted a policy 
of 'thematic television'. Monday, for in¬ 
stance, is sports night covering everything 
from cricket to rifle-shooting to football. 

"In local terms there's no such thing as a 
mincnrity sport. We featured a bowls tourney 
lasting nearly an hour and thought people 


lasting nearly an hour and thought people 
would ccHnplain it was too long, but we had 
many phone calls complaining it was too 
bloody short!" 

Tuesday is Town 8c Around — local 
weddings, police messages, etc. Wednesday 


have no voice. All we do is provide the men 
and the hardware and they speak to 
themselves." 0 
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Digital VOM project 
uses LSI and LEDs 


Here is our first ever DVOM project, and one which we believe to be a world 
first. It Is fully solid state and uses a new LSI integrated circuit in conjunction 
with low cost LED display devices, the first instrument of its type to be 
described for home construction. Although offering a high standard of 
performance It Is surprisingly easy to build, at a cost very much lower than 
comparable commercial instruments. 


Ever since we described the 200kHz and 
70MHz digital frequency counters in E-A 
back in 1970, we have been keen to present a 
DVM or DVOM project. Unfortunately, the 
performance one could achieve from a 
DVM for a reasonable cost has not really 
been satisfactory until just recently, and as 
a result we haven’t been able to justify a 
project along these lines. 

Happily, the situation has now changed 
significantly for the better with the release 
of two impressive new semiconductor 
devices by Fairchild Semiconductor. These 
are the 3814 MOS logic array LSI device; 
and the FND70 low-cost LED numerical 
display device. 

The 3814 is an LSI device expressly 
designed by Fairchild to form the heart of a 
DVM. It is fabricated using the latest silicon 
gate P-channel enhancement mode MOS 
technology, and provides all of the counting 
and most of the control logic required to 
implement a dual-slo[^ integration DVM 
with multiplexed 4V2 digit display. All this 
on a single silicon chip mounted in a 
“jumbo” 24-pin DIL package! 

The FND70 is a solid state numerical 
display device using LED elements and an 
integral moulded plastic “light-pipe” 
system to provide a bright and highly 
readable seven-segment readout at 
significantly lower cost than other LED 
readouts currently available. The num¬ 
erals displayed are 6.8mm high (0.27in), 
with the segments continuous rather than 
“dotted”. The device itself measures only 
14 X 7.5 X 8.4mm, and mounts on a printed 
board just like a dual-in-line IC. 

In the application literature published 
concerning the 3814, Fairchild gave basic 
details of a low cost DVM using the device. 
With this material as a starting point, I have 


been able to develop a practical DVOM 
which I believe offers a very attractive 
compromise between cost and per¬ 
formance. Not only this but it is particularly 
easy to build, a point which should become 
evident shortly. 

The instrument has an input resistance of 
greater than 10 megohms, and will measure 
both AC and DC volts from a few millivolts 
up to more than 1200V. In addition, it 
measures resistance from less than 0.1 ohm 
to 2 megohms. With a 4y2-digit display, it 
provides a resolution down to ImV for 
voltage and .01 ohms for resistance. When 
suitably calibrated, it should provide an 
accuracy of better than 0.1 per cent of full- 
scale reading under normal operating 
conditions. Yet it should cost less than $130 
to build, significantly less than equivalent 
commercial instruments. 

In addition to the 3814 device and the four 
FND70 devices used for readout, the in¬ 
strument uses nine other ICs. There are also 
three low-cost FETs, three LEDs, 17 
transistors, five zeners and twelve sig¬ 
nal and power diodes. These components 
all mount on two printed wiring boards 
which fit neatly and easily inside a standard 
small instrument case measuring 195 x 130 x 
105mm. 

During the development of the project, 
Fairchild Australia have co-operated 
closely with us, and I am happy to 
acknowledge their assistance. It is also very 
pleasant to be able to announce that 
Fairchild are making another of their 
special semiconductor supply offers, as a 
gesture to help readers in building this 
intriguing new project. 

If you enclose the coupon from this article 
with your order, you will be able to buy the 
complete kit of all 54 semiconductor 


by JAMIESON ROWE 



The Fairchild 3814 LSI device, shown 
approximately normal size. It is the 
equivalent of more than 3,000 transistors. 


devices used in the project from Fairchild 
Australia’s distributors listed below for the 
special low price of $80, including packing, 
postage and sales tax if applicable. The kit 
will come complete with data sheets, and at 
the price concerned represents very good 
value — the devices would normally cost in 
excess of $100, before postage. 

Fairchild distributors who will have the 
kit available are as follows, with their local 
telephone number shown in brackets: In 
Melbourne, Warburton Frank! (69 0151) and 
Radio Parts (329 7888); in Sydney, War- 
burton Frank! (648 1711) and George Brown 
(519 5855); in Adelaide, Gerard and 
Goodman (23 2222); in Perth, Warburton 
Frank! (61 8688); in Brisbane, Douglas 
Electronics (97 8222); in Canberra, Elec¬ 
tronic Components (95 6811). 

The offer also extends to readers in New 
Zealand, who should send the coupon to 
Fairchild New Zealand (Limited), at 1 
Gordon Road, Otahuhu; or to John Gilbert, 
Anzac Avenue, Auckland; Tisco N.Z. Ltd at 
PO Box 102, Wellington; PO Box 823, 
Hastings; PO Box 1145, Hamilton; PO Box 
2006, Dunedin; PO Box 1712, Christchurch; 
and PO Box 1355, Palmerston North. 

Please note that Fairchild distributors in 
Australia and New Zealand will only be able 
to supply kits at the special offer prices 
when the orders are made via the order 
coupon printed in this article. Neither 
Fairchild nor their distributors can un¬ 
dertake to enter into any technical corre¬ 
spondence regarding the kits. The kits will 
not be available from “Electronics 
Australia” offices. 

The semiconductor kit price of $80 should 
account for a major proportion of the 
total instrument cost. The instrument as 
a whole should not cost much more than 
about $120, which is very reasonable indeed 
considering its performance. 


Fig. 1: Basic block diagram of a dual-slope 
integration DVM. Our new DVOM is based 
on this configuration. 
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The completed instrument, shown 
measuring a nominal 1.5M resistor. 


How does it work? Like most modern 
DVMs our instrument uses the dual-slope 
or “up-down” integration method of per¬ 
forming its analog-tOHligital conversion. 
The basic idea is shown in Fig 1. 

There are six basic elements in the 
system: three “digital” elements and three 
“analog”. The digital elements comprise a 
digital counter, an AND gate and a clock 
generator, which together form a time 
period counter. The analog elements 
comprise a high gain operational amplifier 
/ comparator used as a zero-crossing 
detector, another op amp connected as an 
integrator, and a reference current source. 

Two analog switches, Si and S2a, are used 
to control the input to the integrator, while a 
digital switch S2b effectively controls the 
output of the clock generator and hence the 
operation of the period counter. 

The sequence of operation is as follows. 
First the flip-flop registers of the counter 
are reset to zero, and the integrator 
discharged. Analog switch SI is then closed 
for a known period of time, during which a 
current Ix flows into the integrator input 
due to the input voltage Vx being measured. 
At the end of this first phase of operation Si 
is opened again, leaving the integrator 
capacitor charged to a voltage proportional 
to both Ix (hence Vx) and the time period. 

The second phase of operation now 
commences, with the closure of switches 
S2a and S2b. These connect both the 
reference current source to the integrator 
input, and also the output of the clock 
generator to the counter input gate. The 
gate, in turn, allows the clock pulses to 
immediately flow into the counter, because 
the detector output is already “high,” 
having switched to this state during the first 
phase as soon as the integrator began to 
charge. The counter therefore begins to 
count. 

Fig. 2: A block diagram of the internal 
functions of the Fairchild 3814 LSI in¬ 
tegrated circuit used in the DVOM. 


Because the polarity of the refer¬ 
ence current source is arranged to be 
opposite to that of the input voltage, it 
pulls current out of the integrator input, and 
thus has a discharging action. The charge 
on the integrator capacitor therefore falls 
from the value reached during the first 
phase, at a very linear rate which is 
proportional to the reference current Ir. 

The duration of the second phase is not 
fixed like that of the first, but is controlled 
by the zero-crossing detector. Because of 
the linear discharge characteristic, the 
time taken to completely discharge the 
integrator capacitor is directly proportional 
to the charge gained during the first phase 
— and thus to the input voltage Vx. When 
the integrator output falls to zero, and the 
detector output switches to the “low” state 
to prevent further clock pulses entering the 
counter, the counter reading is then directly 


SPECIFICATION 

Digital volt-ohm meter with digit 
readout, using MOS LSI integrated 
circuit and LED displays. 

Three DC voltage ranges: 20V, 200V, 
2kV. 

Three AC voltage ranges: 20V, 200V, 
2kV. 

Three ohms ranges: 200 ohms, 20k, 2M. 
Resolution down to ImV for DC and AC 
volts, .01 ohm for resistance. 
Overflow indication; internal tem¬ 
perature-compensated zener diode used 
as reference. Input is overload 
protected. 

Input impedance for DC and AC voltage 
measurement greater than 10.7M. 
Maximum dissipation of any resistor 
being measured Is 180mW. 


proportional to the input voltage Vx. 

By this charge-discharge or “up-down” 
action, the circuit thus performs the 
required voltage-to-time conversion and 
measurement. The variable unknown 
current Ix, acting for a known time Tl, is 
balanced against the known, reference 
current Ir acting for a variable time T2, so 
that T2 becomes directly proportional to Ix 
and hence to Vx. 

The beauty of this dual-slope integration 
technique is that it does not require direct 
measurement of the charge built up during 
integration of the current Ix due to the 
unknown voltage. Only one level detector is 
used, whose sole function is to detect when 
the integrator output returns to the zero 
level. This makes the technique con¬ 
siderably less critical of supply voltage 
variations and op amp drifts than other 
DVM methods. 

The absolute accuracy of the timebase 
clock generator is not critical, either, 
providing it is used to determine the fixed 
duration of the first integration phase, Tl, as 



ELECTRONICS Australia, January, 1973 


33 












































































































































Australian Agents — 

JERVIS AUSTRALIA PTY LTD 

P.O. Box 6, Brookvale — Ph.: 939 2922. 


NEW TO 
AUSTRALIA 


FIDELITY — The A-25 has earned the accolades of audiophiles 
and critics the world over for natural lucid uncolored reproduc¬ 
tion of every program source — at far lower cost than any 
alternatives. Very nearly the ideal loudspeaker — unobtrusive 
yet overwhelming in its authenticity — the A-25 can ac¬ 
commodate powerhouse amplifiers, or may be driven 
adequately by a 15 watt receiver. Dynacos exclusive aperiodic 
design assures a uniform impedance which achieves the most 
from your amplifier and contributes to the articulate deep bass 
which rivals systems several times its cost. A unique soft dome 
tweeter radiates definitive widely dispersed highs for faithful 
"Big Sound". Rve step tweeter control and hidden wall mounts 
are included. 


ASK YOUR DEALER FOR A DEMONSTRATION NOW! 
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well as to measure the relative duration of 
T2. And this is what is done in the 3814 
device, allowing it to be used to produce an 
economical DVOM which does not require 
elaborate power supplies yet is capable of 
very stable performance. 

Although the basic functional operation of 
the 3814 is as shown in Fig 1, there are a few 
differences in implementation which 
although incidental are nevertheless quite 
interesting. These can be understood by 
reference to the functional block diagram of 
the device sho^n in Fig 2. 

The functional heart of the device is the 
actual counting register, which consists of 
four decade counter / divider stages A,B,C 
and D, followed by a fifth divide-by-four 
stage using two flip-flops, E. The complete 
“4i/^-<iecade” register is used not only to 
control the duration of first phase Tl and to 
measure the relative length of T2, but also 
to generate logic and timing signals which 
are used both to control the basic function of 
the DVOM and to operate the multiplexed 
readout system. 

Associated with the main counter register 
is a storage register formed by four 4-bit 
latches and a 2-bit latch. The 18 flip-flops of 
this storage register are used to receive and 
hold the BCD count from the main register 
at the end of T2. This retains the count for 
the readout system while allowing the 
counter itself to continue uninterrupted for 
the generation of the logic and timing 
signals. 

A multiplexer or strobe system is used to 
connect the BCD output terminals of the 
device sequentially to each of the latches of 
the storage register. This allows the use of 
an economical readout system having a 
single decoder and display driver. 

Key component of the multiplexer system 
is the multiplexer switch itself, an array of 
gates which performs the required con¬ 
nections under the command of logic 
control signals. The control signals are 
generated by the scanner, which is 
basically a 5-bit ring counter having only 
one output at “high”. The position of the 
“high” in the ring outputs determines which 
of the latches is connected to the BCD 
outputs ol, o2, o4 and 08 by the multiplexer 
switch, so that a series of pulses fed to the 
“step” input of the scanner causes each 
latch to be connected to the output ter¬ 
minals in turn. 

The various readout devices must of 
course be gated to ensure that they each 
display only their correct digit, and this is 
performed by external transistors driven by 
digit select signals appearing at outputs Oa, 
Ob, Oc, Od, and Oe. The digit select signals 
are derived from the scanner output lines 
used to control the multiplexer switch, as 
one would expect, but the blanking control 
circuit which produces the signals also 
performs an additional function, as the 
name suggests. This is to arrange 
automatic blanking of redundant leading 
zeros, so that “000.95” is displayed simply 
as “0.95,” etc. 

It is actually the outputs of the two flip- 
flops in the divide-by-four stage of the main 
counting register which are used to control 
the basic timing of the dual-slope in¬ 
tegration process, being brought out of the 
device at pins identified as “QEI” and 
“QE2.” When both are high (11), this corre¬ 
sponds to the first integration phase (Tl) 
when the unknown is integrated. The second 
phase (T2) corresponds to QE2 being low 
(00 and 10), while the remaining com¬ 


COMPLETE PARTS LI^T FOR DVOM 


1 Instrument case, J'/iin x Sin x 4in. 
1 Step down transformer, 240V to 15V 
CT at 1A. 

1 Set printed wiring boards, 
fibreglass, 73 / via (185 x 121mm) 
and 73/vib (121 x 71mm). 

1 4-pole 9-position rotary switch, MSP 
type 69003/131. 

1 Miniature DPDT toggle switch. 

1 24-pin DIL socket, McMurdo type 
2150-29-02 or Robinson-Nugent type 
ICN-246-S2. 

3 Screw terminals; 2 red, 1 black. 

1 Large instrument knob. 

SEMICONDUCTORS 
(AH included in Fairchild special offer kit) 
Integrated circuits: 1 x3814; 1 x9602; 1 
X 9307; 2 x 9002 or 7400; 1 x uA 734; 1 x 
uA740; 2 x uA741; 1 x 7805. 

LED devices: 4 x FND70, 3 x FLV110 
9 BC108, BC208 or similar. 

5 2N3641, AY1103 or similar. 

3 2N3638A or similar. 

1 2N4342 P-channe! JFET. 

2 2N5485, FE5485 N-channe! JFET. 
2 AN753, BZY88/C6V2 or similar 6V 

zener. 

1 AN759, BZY88/C12 or similar 
12V zener. 

2 AN965A, BZY88 / Cl5 or similar 15V 
zener. 

6 AN201 or similar small signal silicon 
diodes. 

6 A14F, EM4050, BY126 /50 or similar 
1A / 50V diodes. 

RESISTORS 

Half watt, 5pc carbon film: 

7 X 47 ohms, 2x68 ohms, 1 x 100 ohms, 
2 X 120 ohms, 1 x 150 ohms, 1 x 270 oh¬ 
ms, 2x1k,2x 3.3k, 3 x 4.7k, 2 x 5.6k, 7 
X 10k,2x 15k, 1 x27k, 1 x47k,2x 100k, 


lx 180k, 1x470k,4x 1M, 1 x 2.2M, lx 
2.7M. 

High stability Ipc: 4 x 3.9M, 1 x 270k, 1 
X 27k. 

Trimpots miniature vertical board 
mounting: 

4x10k,2x 50k, 2 x500k, 1 x2M. 
Trimpot, subminiature horiz board 
mounting: 1 x 10k. 

CAPACITORS 


2 390pF 400VV/ polystyrene. 

1 .022uF 100V polycarbonate. 

10 0.1 uF 25VW ceramic. 

1 3.9uF 160VW polycarbonate. 

1 47uF 6VW tantalum electrolytic. 

2 470uF 16VW electrolytic, single 
ended. 

2 lOOOuF 25VW electrolytic, single 
ended. 

1 2200uF 16VW electrolytic. 
MISCELLANEOUS 

Length of 3-core mains flex and plug; 
handle and rubber feet for case; 40 x 
100mm scrap of red or orange "per¬ 
spex" sheet for readout window; scrap 
of aluminium sheet 15 x 50mm for 
heatsink on 7805 device; 2-section 
length of "B-B" connector strip for 
mains lead termination; "C"-clamp and 
solder lug for mains cord termination; 
hookup wire, screws, nuts, solder, etc. 
Note: Resistor wattage ratings and 
capacitor voltage ratings are those used 
for our prototype. Components with 
high ratings may generally be used, 
providing they are physically com¬ 
patible. Components with lower ratings 
may also be used in some cases if 
available, providing the ratings are not 
exceeded. 


bination of QEI low / QE2 high (01) is used 
to reset the integrator at the end of the 
cycle. 

The output of the latch flip-flop associated 
with the QE2 counter stage is also brought 
out of the device, as “QE2L.” This is used 
for indicating counter overflow. 

The 3814 is provided with two further 
outputs, both effectively tapped at points in 
the main counter-divider register. One is 
taken from the second decade stage (B), 
and provides a single output pulse for every 
100 clock pulses ; this output is used to drive 
the multiplexer scanner “step” input, and 
also the blanking and digit select circuitry. 
The second output is taken from the fourth 
decade stage (D), and provides a pulse for 
every 2000 clock pulses. In elaborate DVM 
designs, this signal can be used for detec¬ 
tion of under-range readings (less than lOpc 
of full scale), and to control automatic 
uown-ranging circuitry. In the present 
instrument it is not used. 

Note that because the main counting 
register of the 3814 must be operated con¬ 
tinuously in order to generate the control 
and timing signals, the output of the zero¬ 
crossing detector cannot actually be used to 
gate the clock pulses as shown in Fig 1. 
Instead the comparator output is used to 
control an “on-the-run” transfer for the 
count into the storage latches, an operation 
which has the same practical effect as far 
as readout is concerned. 


Switching the integrator input, from the 
unknown current Ix to the reference current 
Ir at the end of the first phase of the dual¬ 
slope integration cycle, tends to cause a 
switching transient or “glitch,” and this 
could cause false triggering of the zero¬ 
crossing detector if the integrator output 
were close to zero at the end of Tl (i.e., with 
small inputs). For this reason the 3814 is 
designed to operate with an intentional 
positive zero offset on the integrator, 
corresponding to a value of 1/1000 the 
reference current Ir (but of opposite 
polarity). As the duration of the first in¬ 
tegration phase Tl is 10,000 clock periods, 
the 3814 counter input circuitry is arranged 
to automatically pause for 10 clock periods 
at the end of Tl, to effectively cancel the 
offset. 

The 3814 is also designed to ignore any 
spurious “glitches” which may be 
generated when the comparator output 
changes to “high” at the start of Tl, or when 
the integrator capacitor is discharged for 
resetting at the end of the complete dual¬ 
slope cycle. Only transfer signals which 
occur during the T2 phase are obeyed, and 

(Continued on page 38) 

Fig. 3: (overleaf) shows the 
complete circuit of the new DVOM. 

Full wiring and construction details 
will be given next month. 
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DIGITAL VOLTMETER 


then only the first if there are more than 
one. This ensures stable and reliable 
readings. 

Having looked at the 3814 device and its 
internal operation, we should now be in a 
position to consider the complete circuit of 
the new DVOM. This is shown in Fig 3. 

As may be seen the 3814 forms the heart of 
the circuit. It is supplied with clock pulses 
at a frequency of 500kHz from an R-C*clock 
oscillator using the two halves of a type 9602 
dual monostable device. The frequency of 
500kHz is significant in that it is chosen to 
minimise the hum sensitivity of the in¬ 
strument. The unknown sampling period T1 
is 10,000 clock periods, as noted earlier, so 
that a clock frequency of 500kHz makes T1 
equal to 20 milliseconds — one period of 
.50Hz. As the average value of an AC signal 
over a full cycle is zero, this tends to 
minimise the effect of any hum superim¬ 
posed on the DC voltage being measured. 

The total length of the DVM cycle as 
controlled by the 3814 is 40,000 clock periods, 
so that with the 500kHz clock there are 12.5 
measurements per second — i.e., a 12.5Hz 
sampling rate. 

The multiplexer BCD outputs of the 3814 
are connected to a 9307 device, which is a 
BCD-to-seven-segment readout decoder. 
The ouputs of the 9307 are then fed to seven 
discrete emitter followers, which are used 
to drive the LED displays. As explained 
earlier, low cost Fairchild FND70 


numerical readout devices are used for the 
four full decades A,B,C and D. Two single 
low cost LEDs (FLVllO or similar) are used 
to display the over-range “1” for the fifth 
decade (E). 

The outputs of the seven emitter follower 
segment orivers are taken in parallel to all 
of the readout devices. Gating to ensure that 
each device indicates only its own correct 
igit is then performed by transistors in the 
cathode return leads of the readouts, driven 
by the digit select outputs Oa, Ob, Oc, Od 
and Oe of the 3814. 

The decimal point LEDs in t^e FND70s 
are not multiplexed along with the main 
segments, but are selected as r^uired by a 
simple switch circuit. An associated circuit 
using a 2N3638A or similar transistor is used 
to feed information on the decimal point 
selected back to the 3814 for blanking 
control. Operation of the decimal point 
readout is still pulsed, because of the digit 
selector transistors in each FND70 cathode 
lead, but the current level has been adjusted 
to compensate for this and produce an 
adequately bright indication. Note that the 
decimal point of readout “A” is not used. 

The function control gating signals are 
derived from the QEl and QE2 outputs of 
the 3814 by a small logic circuit using the 
gates of two 9002 (or 7400) quad 2-input 
gates. One of the gates is also used to 
control the overflow indicator LED, a third 
FLVllO or similar, using the QE2L output 
signal. 

The zero-crossing detector is a type uA734 
device, which is a precision high speed 
comparator. The integrator is a uA741 
general-purpose op amp device, with a 


.022uF capacitor between output and invert¬ 
ing input. A type 2N4342 P-channel FET is 
connected across the capacitor, and func¬ 
tions as an electronic shorting switch to 
discharge the integrator (if it is not already 
discharged) at the end of the DVM cycle, in 
response to the “01” control signal. 

Two N-channel FETs (type FE5485 or 
2N5485) are used as similar electronic 
switches, to control the integrator input. 
The FETs are controlled in turn by the “11” 
and “00-10” control signals from the 3814, by 
means of driver circuitry using two 2N3638A 
or similar PNP transistors and two silicon 
diodes. 

The reference current Ir is provided by 
a fairly conventional temperature com¬ 
pensated constant current generator 
circuit using a 6V zener diode and two NPN 
transistors — one connected as a forward- 
biased diode. The emitter resistor of the 
actual source device is used as a vernier 
adjustment of the reference current, and 
becomes the main calibration control of the 
instrument. A diode is used to sink the 
reference current when the FET switch F2 
is open, to prevent the voltage from rising 
unduly. 

The fixed positive offset required for 
“glitch” suppression is provided by means 
of a 2.7M resistor between the input of the 
“unknown” FET switch FI and a 10k pot 
connected across a forward-biased zener 
diode. The pot thus becomes the master 
“zero” control of the instrument. 

The section of the circuit thus described is 
a basic DVM, requiring approximately 
lOuA for full-scale reading (19999). It could 
conceivably be provided with a simple 


The VALUE equation 
is solved 

—wtth JAVEM L55 

FET MULTIMETER 

• 10 Megohm input impedance • 6 DC, 5 AC, 

4 resistance ranges • Mirror scale, vinyl case 

• Times 2 multiplier probe all included 

• OPTIONAL PROBES include 30 Kv DC and 
temperature sensor 



plus Sales Tax 

$38-00 w 


Distributed by: 

JACOBY# 

M8TCHELL 


SYDNEY: 630 7400 
MELBOURNE: 41 7551 
BRISBANE: 44 4674 
ADELAIDE: 93 6117 
PERTH: 28 5725 
CANBERRA: 95 9138 


TO: JACOBY, MITCHELL LTD., P.O. Box 2009. North Parra¬ 
matta, N.S.W. 2151. Phone: 630 7400. 


Yes, I think the Jayem L55 solves the value equation. I enclose 
my Cheque/M.O./P.O. for $43.60 which includes Sales Tax, 
packing and registered postage. EA}n 
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ORDER COUPON FOR DVOM 
f SEMICONDUCTORS KIT 



Please send me.complete kits of semiconductor devices for the ''Electronics 

Australia" Digital Volt-Ohm Meter, at $80 ($6275 plus sales tax) each kit. Enclosed is 

a cheque or money order for .. which I understand includes packing and 

postage. 

NAME . 


There'S a place 
for you in the 
growing world 
of electronics 

Whether you^re a hobby 
enthusiast or have professional 
ambitions^ a Stott^s course will 
help you find it. 


ADDRESS . 

.POSTCODE. 

Send this coupon together with your remittance, or take it in person to the following 
Fairchild distributors: 

VICTORIA: Radio Parts Group, 562 Spencer St, West Melbourne. 

Warburton FrankI (Melb.) Pty Ltd, 220 Park St, Sth Melbourne. 

NSW: Warburton FrankI Industries (Syd) Pty Ltd, 199 Parramatta Rd, Auburn. 

George Brown & Co Pty Ltd, 247 Sussex St, Sydney. 

SA: Gerard & Goodman Pty Ltd, 192 Rundle St, Adelaide. 

WA: Warburton Frank! Pty Ltd, 41 Great Eastern Hwy, RIverdale, 

OLD: Douglas Electronics Pty Ltd, 322 Old Cleveland Rd, Coorparoo. 

ACT: Electronic Components Pty Ltd, 3 Pirie St, Fyshwick. 

(For NZ distributors see text, on page 32.) 


passive input circuit, and used as an 
elementary measuring instrument, 
although accuracy would not be good 
because the zero offset current would tend 
to be randomly shunted by the circuit being 
measured. To make a fully practical in¬ 
strument, it is really necessary to add 
further active circuitry, as shown. 

An op amp is used as a voltage-follower 
stage to provide input buffering. This gives 
a stable source impedance to drive the basic 
DVM section, while at the same time 
providing a very high input impedance — 
approximately lOOOM. The high impedance 
results from the use of a FET-input op amp, 
the Fairchild uA740. Although relatively 
expensive, this device must be used in order 
to allow the DVOM to be provided with a 
high resistance input attenuator circuit, 
and to allow the instrument to make 
measurements in high impedance circuitry. 

(Regular op amps such as the 741 can give 
high input impedance, but will not work 
properly when fed from a high impedance 
source.) 

The 740 is provided with a preset zero 
offset control to allow “nulling” of any 
leakage or quiescent currents within the 
device. 

Input impedance of the instrument itself 
is determined by the input attenuator, and 
is approximately 10.7M. This is much the 
same as a conventional electronic volt¬ 
meter or “VTVM,” and ensures low loading 
of the circuit being measured. 

Note that a simple tapped-divider input 
attenuator cannot be used here because of 
the range switching accuracy required. 
Since a precision resistor network having 
the necessary accuracy would be too costly, 
the attenuator must be provided with preset 
pots for individual calibration. With a 
tapped divider system, these pots would 
interact to make calibration very tedious. 
The circuit shown avoids this problem, and 
also provides overload protection for the 740 
input circuit by virtue of the fixed 10.7M 


resistance in series with the input on all 
voltage ranges. 

There are three DC voltage ranges, with 
full-scale readings of 19.999V, 199.99V and 
1999.9V respectively; these are nominally 
designated “20V,” “200V,” and “2kV.” 
The insulation of the input terminals and 
the voltage breakdown capability of the 
three series-connected resistors forming 
the 10.7M input resistor will probably not be 
sufficient to allow measurement right up to 
2kV, but the instrument should still be 
usable up to at least 1200V on this range. 

A precision rectifier circuit is used to 
provide the instrument with AC voltage 
ranges. The rectifier is AC-coupled to the 
output of the 740 input buffer, and uses the 
high gain of a uA741 op amp in a feedback 
loop to linearise the rectification of a pair of 
silicon diodes. The circuit is a peak-reading 
half-wave rectifier, operating on the 
negative half-cycles of the input AC to 
produce a DC output accurately propor¬ 
tional to the peak value. A preset series 
resistor is used to reduce this output by a 
factor of 0.707, so that the instrument will 
read in terms of RMS value for sinewave 
signals. 

As for DC, three AC voltage ranges are 
provided: 20V, 200V and 2kV. 

The resistance ranges of the instrument 
are provided by means of a second constant- 
current generator, which drives a known 
current through the resistance to be 
measured. In reading the resultant voltage 
drop across the unknown resistance the 
DVM therefore produces a reading directly 
in terms of resistance. The constant current 
generator circuit is very similar to that 
used for the DVM reference current source, 
but uses PNP transistors as the polarities 
are reversed. 

In this case, the resistance in the emitter 
of the source transistor is switched in value 
for the three resistance ranges provided, to 
set the appropriate current levels. Preset 
(Continued on page 127) 


Every day the number of applications 
for electronics in industry, science and 
business increases. It’s a field which 
offers valuable career opportunities in 
manufacture, installation, servicing 
and sales-but only for people with 
thorough training. 

That’s why Stott’s have just introduced 
an important new course, Introduction 
to Electronics. It combines both the 
theoretical and practical aspects, and 
includes a number of experiments to 
give you experience in the construction 
of electronic equipment. Extensive kits 
are supplied with the course. 

Other Stott correspondence courses 
will help you become expert in the 
theory and practice of radio communi¬ 
cations, or give you the know-how to 
get an Amateur Operator’s certificate: 
Radio for Amateurs Course: 

From radio basics, to intricate prin¬ 
ciples. Receiver design and construc¬ 
tion. Latest techniques in electronics. 
Everything you’ll ever need to know, 
made easy to understand by top radio 
engineers. 

Amateur Operator’s Certificate: 

Gives you the background knowledge 
and the skills you need to pass the 
PMG exams and get your Certificate of 
Proficiency. 

Make your place in the world of 
electronics. Start today by sending in 
the coupon below. 


SStDttS 


EA 173. 


TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne, 3000. 383 
' George St., Sydney, 2000. 290 Adelaide St., 
I Brisbane, 4000. 45 Gilles St., Adelaide, 5000. 
89 St. George’s Terrace, Perth, 6000. P.O. 
Box 3396, Singapore 1. 

I Please send me, free and without obligation, 

I full details of your courses in Radio and 
Electronics. 

Mr., Mrs., Miss. 


..Age . 


' Address . 


.Postcode . 

No sales counsellor will call. 


STC441 
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A 2-Metre Portable 
FM Transceiver 

Many amateurs would like a portable FM transceiver, but baulk at the cost of 
a commercial unit or the magnitude of designing and building one. This article 
is for them. It describes a transceiver featuring state-of-the-art techniques, 
modest size, ease of construction, a six channel crystal controlled transmitter, 
and a tunable receiver with 1MHz band scanning. 


Inspector of Technical Institutes, NZ Department of Education 


By FRED JOHNSON ZL2AMJ 

15 Byron St, Upper Hutt, NZ. 


Mount Climie (2,823ft) is a high-point on 
the Rimutaka Range and forms part of the 
eastern horizon of the City of Upper Hutt.Tt 
is a dominating feature and well placed for 
VHF communication over the southern 
North Island. The Upper Hutt Branch of 
NZART considered it their duty to amateur 
radio to provide a VHF repeater on Mount 
Climie for normal amateur traffic and for 
Upper Hutt civil defence use in particular. 
A portable VHF transceiver was to be 
develop^ as part of the network. This is 
appropriately called' the Climie Trans¬ 
ceiver. This article describes the trans¬ 
ceiver and gives constructional details. 

The physical and electrical aims for the 
Climie Transceiver are summarised as 
follows: 

1. Easy to build. Construction methods able 
to be duplicated by others with little 
constructional experience. 

2. Simple metalwork requiring a minimum 
of tools for assembly. 

3. All components to be generally 
available. 

4. All components to be readily accessible 
to facilitate testing during construction 
and for any later developments con¬ 
ceived by the constructor. 

5. Batteries able to be changed quickly, 
without soldering or connector dif¬ 
ficulties. 

6. A selection of crystal-controlled trans¬ 
mit channels to be available and the 
crystals to be readily accessible to 
permit changing. 

7. The assembly instructions to be com¬ 
plete so that the constructor can learn 
VHF and frequency-modulation 
techniques during construction. A high 
“go-first-time*’ factor is important. 

8. The cost to be kept low. 

9. Built-in calibration and test facilities to 
be exploited wherever possible. 

10. An alignment method to be evolved 
which permits alignment with a 
minimum of test accessories. 

11. An RF output of 1 to 2 watts in c<mi- 
sideration of dry battery life. 

12. Press-to-talk operation using a 

microphone press switch. 


It may at first sight seem that a trans¬ 
ceiver for use with repeaters need transmit 
only on one frequency — that of the repeater 
input or up-link. This can be undesirable for 
several reasons. First, more than one 
transmit channel should be available to 
permit testing the transmitter on an 
alternative channel without blocking 
repeater traffic. Second, if transceivers can 
work direct to each other they should do so 
on an alternative channel and leave the 
repeater available for stations that cannot 
work direct. Third, the available spec¬ 
trum space should be populated and every 
encouragement given to using other 
channels. Fourth, this transceiver will in 
some cases be the only VHF equipment 
used by its operator, so flexibility in 
channel coverage is desirable. A crystal- 
controlled transmitter with a switched 
selection of crystals is the obvious design. 

The cost of a comparable selection of 
crystals for use in the receiver is eliminated 
if a tunable receiver is used. Cross-channel 
operation between transceivers with dif¬ 
ferent selections of transhiit crystals also 
now becomes possible. 

So, on the grounds of cost and flexibility, a 
crystal-controlled transmitter and tunable 
receiver were the final selection. 

A tunable receiver means that the front 
panel space must include a dial and tuning 
knob, as well as the usual audio gain and a 
squelch (or mute) control. The transmitter 
will require a channel switch, a function 
switch for on / off, and other facilities. All 
this means that the front panel size cannot 
be shrunk too much or the controls cannot 
be fitted in, let alone operated! 

A transmitter power output of about 1 
watt into a 50 ohm load is a reasonable 
design target. To sustain this for any time 
will r^uire a dry battery of fairly large 
capacity. On a “weight for price” basis (a 
direct relationship between battery weight 
and electrical capacity is assumed to exist) 
the lantern battery Eveready type 509 won 
out. 

Two lantern batteries provide a nominal 
12 volts. A12V system is desirable to permit 
mobile operation from a vehicle battery. An 



external mains power supply to provide 12V 
DC can also be used. Such a choice of power 
sources is all important in view of the civil 
defence application. Rechargeable bat¬ 
teries were investigated but rejected on 
price considerations. 

The minimum acceptable size of the 
control panel and the size and shape of the 
batteries dictated the eventual size of the 
transceiver. It was also thought that the 
high component packing-density in ultra¬ 
miniature ^uipment could be a certain 
downfall with inexperienced constructors. 

Other factors were provision for easy 
battery changing and accessibility to each 
component. Amateurs have a mania for 
pulling equipment in and out of cabinets so 
an early decision was made to avoid self¬ 
tapping (PK) screws. 

llie result of all this was that no ultra¬ 
miniaturisation or walkie/ pocket style unit 
was attempted. 

Attention was paid to costs by using 
inexpensive components and simplified 
circuitry wherever possible. It was planned 
from the outset to offer the unit as a club kit 
and previous experience of several other kit 
projects was kept in mind. An open circuit- 
board layout format was adopted. Junk-box 
components were not considered for any 
task. 

Varicap diodes (ie voltage-variable 
silicon capacitors or varactors) are used to 
control the receiver frequency, with a 
potentiometer circuit as the tuning control. 

A double pot with concentric shafts provides 
a coarse and fine tuning facility. The larger 
knob is the coarse tuning, and one 270 
de^ee knob rotation gives a full IMHz 
tuning range 145.5 to 146.5MHz. The smaller 
knob gives a 50kHz tuning range about this 
coarse frequency setting. 

This arrangement eliminates the usually 
larger physical size of a tuning capacitor < 
and it also enables the receiver local 


This article is reprinted from the September 1972 issue of "Break-In", the official Journal of 
the New Zealand Association of Radio Transmitters Inc, by arrangement 
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oscillator to be sited away from the front 
panel without extension shafts, which would 
be necessary if a variable capacitor was 
used. A meter calibrated in frequency 
measures the varicap bias voltage, 
eliminating the usual receiver dial. 

The operational convenience is very 
pleasing and better than such alternatives 
as a single potentiometer with a planetary 
drive, or separate handset and bsui^pread 
tuning capacitors or potentiometers. 

An easy circuit additon is a low-frequency 
saw-tooth oscillator to sweep the varactor 
bias throughout its range and hence tune the 
receiver automatically across its tuning 
range. Squelch (or mute) is fitted, so the 
band can be tuned silently. The receiver will 
unmute as it passes over stations, thus 
announcing their presence. They can then 
be “tuned in” in the usual manner. The 
possibility of encouraging activity on other 
channels is therefore very much improved. 
No “lock-on” facility was considered 
necessary with this automatic scan. 

This is how the design of the Climie 
Transceiver developed. It is a complete FM 
station with six transmit channels available 
(or more if you carry a po^etful of 
crystals), and a tunable receiver with 
automatic scan and muting. It also has a 
battery check meter and an LED (light- 
emitting diode) panel indicator. Technology 
has made great progress in recent years 
and a lot of electronic refinement is now 
possible with very few components. All 
these facilities can be built into a small 
space and a portable transceiver with fairly 
advanced ideas is a reality within reach of 
the average constructor. 

The transceiver includes two. integrated 
circuits. One of these alone contains 94 
transistors, 5 diodes, 2 zeners and 62 
resistors. The choice of this integrated 
circuit for the receiv;^r has an additional 
advantage in that interstation noise and the 
side-lobes usually experienced with a 
tunable FM receiver are eliminated. This 
makes an FM receiver that is as easy to 
tune as an AM one. 

The other discrete' devices are three 
rectifier diodes, two zeners, two varicaps, 
one junction field-effect transistor, two 


MOSFETS, one unijunction transistor, one 
PNP transistor, eleven NPN transistors, 
and one light-emitting diode. It is all solid- 
state and current state-of-the-art. 

The finished transceiver is SV^in by 2in by 
12inhigh (13.7cm by 7.1cm by 31cm) overall 
and weighs 6lbs 8ozs (2.4Kg) complete, or 


41bs 2ozs (l.SKg) with batteries removed. 

The tuning range is 145.5 to 146.5MHz. 
This covers all four NZ FM repeater 
channels, plus the nine FM simplex 
channels. It also covers the input 
frequencies to the repeaters so that checks 
can be made on possible direct operaticm 
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with another station using a repeater. 

. (Editorial Note: The tuning range is 
equally suitable for Australian conditions. 
It will cover all four repeater channels 
currently approved, plus the three simplex 
channels. If channels are changed as 
proposed at the Albury conference, the 
tuning range would need to be shifted 
slightly, but its coverage should be 
adequate.) 

The block diagram for both transmitter 
and receiver sections is shown in Fig. zero. 
Both are built on modular printed circuit 
boards (PCB). These are numbered 1 to 3 
for the transmitter and 4 to 7 for the 
receiver. Eight is the battery board. Each 
PCB will be treated in turn in the 
description that follows. In fact, each PCB 
is a small assembly project in its own right, 
with all PCBs finally mounted and wired 


together to complete the transceiver. 

The transmitter is a modulated 12MHz 
crystal oscillator followed by an amplifier 
and frequency multiplier chain, finally 
delivering the signal to the antenna. 

The receiver is a single-conversion 
superhet with a tunable local oscillator and 
10.7MHz IF. A varicap is used as the tuning 
element. Electronic scanning is available 
for signal searching. 

With several sub-assemblies involved it is 
necessary to adopt a code for identifying 
components and connecting wires. Figs 1 to 
7 inclusive are the circuits for seven printed 
circuit boards, these boards being similarly 
coded 1 to 7. In addition, the components for 
each board have been given indentification 
numbers prefixed by the appropriate 
number. An example will illustrate the 
system. 


CLIMIE TRANSCEIVER KITS 

For home constructors the Climie 
Transceiver will be available in kit form. 
All components (less batteries and 
crystals) Including metal work, whip 
aerial, filter, and microphone. 

Price $NZ 100.00 

Kits for export will be available late 
February. 

Enquire now to: 

Climie Project Secretary, 
N.IA.R.T. Branch 63 
P.O. Box 40-212, 

Upper Hutt NEW ZEALAND 
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First we made diem 
easy to use. 
JSowweVe made them 

easy to get. 







Yes, we now have distributors. The best 
there are in Australia. These distributors 
have in stock our complete line of LED 
displays and LED lamps. 

Easy to use. All these products are solid- 
state and directly DTL-TTL compatible, 
they are all designed for ease of application. 
A complete LED lamp family. Our LED 
lamp family offers a complete selection of 
lens, lead and light output combinations. 
Our new T-1 Mini-LED is just 0.125" in 
diameter. This device offers high 
brightness over a wide viewing angle. And 
you have a choice of lenses; red diffused, 
clear or clear diffused. This little gem, 
known as the 5082-4480, costs just 50c in 
100 quantities. The T-I^A long lead wire 
wrappable 5082-4480 lamps start at 70c 
each in 100 quantities;. 

the short or bent lead — . 

5082-4440 LEDs 
Start at 60c in 
100 quantities. 

Higher volume 
prices on ail 
devices are even 
more attractive. 


A new low-cost isolator. At 5 MHz 
bandwidth. It’s 25 times faster than 
any other isolator on the market. It has 
a high DC Isolation voltage of 2500 volts, 
and a high common mode rejection of 
10 volts at 2 MHz, making the 
5082-4350 ideal for eliminating ground 
loops In digital or analog line 
receivers, floating 
supply and feedback 
networks. Prices 
start at $2.95 each 
in 100 quantities. 

A low-cost LED 
and hexadecimal displays have simplified 
your designs with on-board electronics, 
standard package configuration, and 
categorized light outputs. Best of all, the 
5082-7300 numeric has a new low price of 
$12.00 in 100 quantities. 

A new 1.5" LED numeric. 

This new LED display, 
visible from 60 feet, has 
on-board electronics, 
wide viewing angle, 
and is designed 
for edge mounting 
in a standard 


The 


Udht 


Source 


PC board socket. Solid-state reliability 
makes the 5082-7500 ideal where 
dependability is important. The price is 
$26.00 each in 100 quantities. 

Small character LED displays. The 
5082-7405 is a 5 digit 
end stackable display. It 
minimizes power 
consumption < 
offers ease of 
implementation 
with a standard 14 
PIN DIP package. At 
only 7 mW per digit, 
this display is ideal 
for calculators, 
portable Instruments 
and anywhere that low power and high 
brightness are important.The 5082-7405 is 
priced at $3.50 per digit in 100 quantities. 

Easy to get. Call the distributor nearest 
you for immediate delivery. Or write us 
for more information. 
HEWLETT-PACKARD AUSTRALIA PTY. 
LTD., 22-26 Weir Street, GLEN IRIS. 3146, 
Victoria. Telephone: 20 1371 (6 lines). 
Other offices in Adelaide, Brisbane, 
Canberra, Perth and Sydney. Also Auck 
land and Wellington. New Zealand. 


HEWLETT^ PACKARD 

COMPONENTS 


DISTRIBUTORS:— 

VIC. 

RADIO PARTS GROUP, 

562 Spencer Street, 
West Melbourne, 3003. 
Phone: 329 7888, 30 1251. 


N.S.W. 

RADIO DESPATCH SERVICE, 

869 George Street, 
Sydney, 2000. 

Phone: 211 0816. 


S.A. 


W.A. 


GERARD & GOODMAN PTY. LTD., GENERAL ACCESSORIES, 


192 Rundle Street, 
Adelaide, 5000. 
Phone: 23 2222. 


46 Milligan Street, 
Perth, 6000. 
Phone: 22 2411. 


90311/y4675 
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THE BRIGHT GUYS... 

CEMA LE.D.’s ex-stock 


DL<10A 


DL-62 


RL<21 


DL-33 


DL.57 


RL-2 


DL-10A .27" 7-segment 14 pin 
D.I.P. 

DL-33 .125" 7-segment D.I.P. 3 
digit (DL-34 4 digit also available). 

DL’57 5 x 7 dot matrix, alpha 
numeric, 

DL-62 6" 7-segment D.I.P. Large 
character height for distance 
viewing. 

RL-2 Red diffused, plus3 other lens 
versions 

RL-21 Red, diffused plus 3 other 
lens versions 

RL-209 Red diffused — miniature 
— long life, low cost 

RL-50 Rod clear — miniature — 
long life, low cost 

OPTO-ISOLATORS in 6-Load 
D.I.P. 


CEMA 


RL-209 


RL-50 


OPTO-ISOLATOR 


(DISTRIBUTORS) PTY. LTD. 


21 Chandos Street, CROWS NEST. NSW 2065. 
Phone 439 4655 
Telex 22846. 


543 King Street, MELBOURNE. VIC 3000 2 Wabon Avenue, ROSE PARK. S.A. 5067. 
Phone 329 7144 Phone 32 4311. 

Telex 32295. 
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Fig 3 is the circuit of the transmitter RF 
board and PCB3 is the associated board. Its 
resistors are coded R31, R32 etc, tran¬ 
sistors, Q31, Q32, capacitors C31, 32 etc. 
Note that C 310 comes after C39. In other 
words, all items prefixed 3 concern PCB3. 
This is an attempt to minimise possible 
confusion. The wires leaving each PCB are 
lettered anticlockwise around the circuit 
diagram. For example, leads 3A to 3N all 
terminate at PCB3. This is shown on in¬ 
terconnection diagram. Fig 11, in a later 
article. 

Components prefixed with a zero, eg. POl 
(potentiometer zero 1) are mounted on one 
of the chassis units and not directly on a 
PCB. Switches are labelled in a similar 
manner. For example SOI is the function 
switch and it has three sections A, B and C. 
See Fig 7 for its wiring diagram. Each 
section has four positions, a, b, c and d, and 
its wiper contact is w. ^ SOlCd is the d 
connection to section C of the function 
switch. Items such as the antenna socket or 
external power supply socket are not coded. 

The transmitter audio board, PCBl, is 
shown schematically in Fig 1 and physically 
in Fig 8. It is a direct-coupled auio am¬ 
plifier using an NPN and a PNP transistor. 
Setting-up adjustments are easy and 
discussed later. This board also contains the 
“normal calibrate” switch and the zener 
diode regulator for the 9V crystal oscillator 
supply. In the “cal” position the zener does 
not operate — a low voltage is produced on 
the 9 volt line (due to R18) to produce a low- 
level output from the oscillator for receiver 
calibration. 

An audio gain, or deviation, control is not 
fitted. Changes in audio gain could be made 
by altering fixed values of resistance, or by-. 


TECHNICAL OFFICER 

(ENGINEERING) GRADE I 


$ 5009-1 




CENTRAL OFFICE, SYDNEY 

DUTIES - No. 233 — Under direction, responsible for the installation and main¬ 
tenance of specialised digital communications facilities, 
including data and telegraph transmission equipment and 
systems. 

QUALIFICATIONS — An approved certificate from a technical college or institute 
of technology or its equivalent, or such other qualifications as 
the Board considers appropriate together v\,'ith appropriate 
experience. Applications will, however, be accepted from 
people who do not possess acceptable qualifications providing 
they have a minimum of 6 years relevant experience. If the 
selected applicant does not possess acceptable qualifications 
he will be required to pass a test of knowledge and com¬ 
petence to establish his eligibility for nomination for the 
position. 

NOTE — Occasional interstate travel will be required. 

APPLICATIONS — Applications and/or enquiries should be forwarded to: 

Secretary, 

Department of Supply, 

CANBERRA A.C.T, 2600. 

by 12 JANUARY 1973 

DEPARTMENT OF SUPPLY 
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P.O. Box K39, HAYMARKET 
N.S.W.. AUSTRALIA 2000 


405 SUSSEX STREET 
211 5077 HAYMARKET 211 5077 


NOW AVAILABLE IN 
AUSTRALIA 



PEDMANENT 

MAGNET 

LOUD SPEAKERS 


AVAILABLE IN 
Sj^ONLY 


MODEL 

DIA. 

FREQ. 

RESPONSE 

MAX 

POWER 

NOMINAL 

SS-2000 

8” 

±Sdb 

40-10,OOOHZ 

23W 

20W 

SS1600 


60 1100HZ 

18W 

15W 


MAGNET SIZE FOR BOTH MODELS 100 x 60 x 20MM 

As John Carr and Co Pty Ltd, are the importers 
and sole Australian distributors of these high 
quality speakers they are available at a most 
attractive price. 


MODEL SS-2000 - $14.00 EACH 
MODEL SS1600 - $12.00 EACH 

SPECIAL QUADRAPHONIC OFFER 

4 SS-2000 FOR ONLY $44.00 
4 SS-1600 FOR ONLY $40.00 

TRADE ENQUIRIES 
WELCOME 


introducing negative feedback, or by 
connecting a Ik (or other suitable value) 
swamping resistor across Cll. The 
microphone is a Japanese dynamic, Piezo 
type DX115 (5k ohms). An alternative type, 
Primo type DM-1391 (20k ohms) has been 
used and is equally acceptable, with no 
circuit modifications necessary. 

There are many transistor types that 
could be used in this application. Capacitors 
Cll and Cl3 are necessary to eliminate RF 
feedback; otherwise possible because of the 
open style of layout. 

The transmitter crystal board, PCB2, is 
shown in Figs 2 and 8. This board contains 
the crystal-holders for the six crystals. 
Each position has a trimpot for individual 
crystal oscillator adjustment. The two-pole 
switch S21 selects the appropriate crystal 
and its associated trimpot. The PCB is 
mounted on a bracket held by the switch S21 
— but more about the construction later. 

The transmitter RF board, PCB3, is 
shown in Figs 3 and 8. 

This board contains the crystal oscillator 
and all transmitter RF stages to the RF 
power amplifier. An outline of PCB2 is 
included in Fig 3 to complete the diagram. 
Q31 is a crystal oscillator. C32 may or may 
not be necessary — mentioned later in 


setting up. D31 is the reactance modulator. 
R32 is an RF isolating resistor. R34 and R35 
(plus a trimpot on crystal board) form a 
voltage-divider used to reverse-bias the 
BA102 varicap. This enables the “at rest” 
frequency of each crystal to be in¬ 
dependently adjusted. 

The crystal oscillator operates on one- 
twelfth of the signal frequency. Crystal 
frequency is therefore the transmitted 
frequency divided by twelve. This oscillator 
has been checked with all available 
crystals. 

The modulated output is amplified by Q32 
and the signal (at 12MHz) passes through a 
frequency-multiplier chain, to 24, 73 and 
finally 146MHz. A tuned circuit is set up 
(later) on each of these frequencies. The 
146MHz signal is then amplified in the 
driver Q36 and the final Q37 prior to passing 
to the antenna. The antenna signal level is 
sampled by D32 and the resulting DC 
deflects the meter to indicate that the 
transmitter is radiating. C327 is a couple of 
turns of insulated wire around the coaxial 
aerial cable inner conductor. 

The transmitter circuit may look com¬ 
plicated, but each stage is really quite 
simple and can be individually set up and 





It® 







The complete transceiver is built on two simple, identical chassis. The receiver is shown on 
the right, the transmitter on the left. The transmit crystals are near the top of the chassis, 
the aerial relay below them, and the receiver's speaker below that. 
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adjusted. 

The transmitter audio and RF boards 
form almost the complete transmitter. 
More than 1 watt RF output can be 
developed in a 50 ohm load. Any larger 
power output would result in an increased 
battery drain with a negligible im¬ 
provement in performance under normal 
operating conditions. A different output 
transistor could be employed if a higher 
output was contemplated. Tliis is the reason 
for the choice of identical transistor types 
for both driver and final — low initial 
battery drain, and only one transistor to be 
changed for a higher power level. 

Extended tests using both snort and open 
circuits at the antenna terminals with the 
transmitter operating have shown that 
damage to the output stage is unlikely if the 
antenna should become disconnected or 
damaged. 

Editorial Note: This completes the first 
part of the transceiver description. It 
contains most of the circuit details for the 
transmitter but, because the description 
will be in several parts, details,concerning 
assembly and adjustment are yet to come. 
For the same reason some figure numbers 
in this text refer to diagrams yet to come. 
Less experienced readers shoiid wait until 
the description is complete before com¬ 
mencing work. Next month we will describe 
the receiver circuitry. 



The two chassis mate to form a single unit, 
which slips into the outer carrying case. No 
screws or dips of any kind are needed. 
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rich cassette sound 
came at a rich price. 
Here's the first high quality 
cassette at a moderate price! 

$ 1*82 for 1 hour's play $ 2*62 for IV 2 hour's play 
$ 3.42 for 2 hour's play $1 *52 for head cleaner 


Suggested 
retail prices 


Low noise 
Screwed Cassettes 
in hinged 
plastic boxes 


TRY THEM 




IMPORTED FROM U.K. 
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Low cost varactor 
tripler for 1296MHz 

No doubt many radio amateurs have looked longingly at the 1296MHz or 
''23cm" UHF band, only to be deterred by the problem of obtaining at 
reasonable cost a valve, transistor or varactor diode capable of generating 
reasonable RF power on the band. To these people the design described here 
should be of particular Interest, as it uses low cost and readily available silicon 
diodes. 


One of the problems of getting on a new 
band is that it demands the conviction that 
the time, the money and the nervous energy 
invested will be justified by the results 
achieved. One is therefore always on the 
lookout for designs which are simple and 
cheap, but which also have sufficient 
performance to give a fair picture of the 
potential of the band. English amateur 
G8AZM has supplied the following rather 
bold design which fits in well with this need. 

The unit consists of the tripler unit itself 
followed by a simple filter to attenuate the 
other harmonics generated — a filter is 
necessary as the output at l,728MHz, for 
example, is only 16dB below that at 
l,2%MHz. The tripler stage uses five 1N914 
or 1S44 switching diodes which have a step 
recovery time of less than 90 picoseconds, 
although their capacitance / voltage ratio is 
small. Each diode is rated at nominally 
200mW dissipation, but this can be greatly 
increased by using large thermal sinks as in 
the present design. By this means, up to 6W 
at 432MHz can be dissipated by the five 
diodes to produce up to 2W at l,296MHz, a 
useful power level for the 23cm band. TTie 
maximum power input even for short times 
is about 9W. 

The circuit is shown schematically in Fig 
1 and the practical configuration in Fig 2. 
The five diodes are connected between two 


lin X %in plates to form a stack, one side of 
which is bolted to the chassis and the other 
to the line Ll. The plates, the line and the 
chassis are made from copper (22swg) 
which provides high thermal conductivity. 
Great care must be taken in soldering in the 
diodes as their lead lengths shoula be as 
short as possible. To reduce the risk of 
damaging the diodes, the leads and the 
holes in the plates should be pre-tinned and 
a hot soldering iron used for the minimum 
time necessary to make each joint. The top 
and bottom surfaces of the stack should 
then be made flat by filing, and then with 
emery paper on a flat hard surface such as 
glass. 

The corresponding parts of the chassis 
and Ll should also be carefully flattened to 
ensure good thermal contact. The output 


’5'This article is reproduced 
from the September 1972 
issue of "'Radio Com¬ 
munication", by arrange¬ 
ment. 


loop is of 18swg wire running for V 2 in as 
near to Ll as possible, one end being con¬ 
nected to the output socket, the other to C4. 

The filter consists of a box lin square and 
2in long, fabricated from 16 or 18swg brass 
or copper sheet, containing a single 
rasonant element. 

Alignment can be done without elaborate ' 
test equipment, although this should ob¬ 
viously be used if available. The filter 
should first be tuned, by connecting it to a 
receiver input and peaking preferably a 
weak distant signal: its insertion loss should 
be less than IdB and therefore barely 
detectable. The tuning screw should then be 
locked and the filter connected between the 
tripler and a load (perhaps an aerial feed 
fed by a long length of lossy coaxial cable) 
together with some sort of power indicator 
(for example, a field strength meter or a 
diode connected in the aerial line). 

With the bias resistor set at about 5k, 
about 5W of power at 432MHz should be 
applied to the input, and Cl, C2 and C3 
adjusted for maximum reading from a 
voltmeter connected across the bias 
resistor: about20V should be measured. C4, 
C5 and C6 should then be adjusted for 
maximum l,296MHz output. The bias 
resistor and all the tuning capacitors should 
then be readjusted to maximise the output. 
Editor’s Note: Although the 1N914 is readily 
available in Australia, it may also be worth¬ 
while to experiment with devices such as 
the 1N4151, AN207 or BAW62. 0 


Fig 1 (right): The circuit of 
the tripler unit itself. Fig 2 
(below): Mechanical details 
of both the tripler and filter. 
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PART TWO 


YOU CAN BUILD THIS 

New High Performance Amplifier 


In this issue we complete the description of our latest Playmaster 136 
stereo amplifier. Particular stress is laid on the sequence of the earth wiring 
between major sections of the circuitry. We also suggest a suitable 
modification or addition for those with a special reason to use the amplifier 
with a ceramic pickup cartridge. 

by NEVILLE WILLIAMS and GEORGE HUGHES 


In mounting the preamplifier board, it is 
essential to make sure that the copper 
pattern is not earthed in any way to the 
chassis by the mounting screws or bushes. 
If there is any risk of contact, use non- 
metallic spacers or washers on top of metal 
bushes, as suggested in the first part of the 
article. 

Before fixing the board in position, it will 
be necessary to add flying leads, which will 
attach later to the controls. The wiring 
diagram shows where each of the leads has 
to go. Leave enough slack in them to allow 
the board to be lifted off its mounting pillars 
and turned upwards, sufficient to gain 
access to the pattern. We suggest also that 
you use a mixture of colours, if available, to 
help keep track of the respective Feads. 

Note also the need for shielded input and 
output leads, as indicated on the main 
circuit diagram in the last issue. 

Small items shown on the circuit but not 
specifically mentioned thus far are the little 
RF filter chokes shown in series with the 
phono input leads. They are included as a 
precaution against penetration by RF 
signals when the amplifier is used close to 
radio, television or radar transmitters. For 
many locations they could be omitted. 

The ferritetieads used have a diameter of 
about 3.5mm and a length of 5mm. We 
looped about 5 turns of thin enamelled wire 
through them and anchored them on the 
rear of the phono DIN connector. The in¬ 
coming phono leads go to pins 1 and 4 on the 
DIN socket as shown; me chokes bridge 
across to pins 5 and 3 which serve as anchor 
points, from which leads run to the 
preamplifier board. 

Suggested connections to the DIN sockets 
are shown in the accompanying diagram. 

Now for the earth wiring sequence, which 
must be followed closely if your amplifier is 
not to be plagued with hum and possibly 
instability. 
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As a basic requirement, the internal 
circuitry must be earthed to the chassis — 
but only at one point in the signal chain. If it 
is earthed at more than one point along the 
signal path, hum voltages due to eddy 
currents in the chassis may be injected into 
the circuit. There is the further possibility 
that the additional conductive path may 
cause interaction of the high level and low 
level signals, leading to distortion or even 
instability. 

This leads to the vital question as to 
where, along the signal path, the circuitry 
should be earthed. 

If the selected point is part way along the 
path (say at the volume control) currents 
due to him fields around the signal sources 
and connecting leads have to flow through 
the preamplifier before reaching reaching 
earth; in so doing, they can easily be am¬ 
plified by the bass-boosting circuitry. 

This can produce the frustrating situation 
where an amplifier can be dead quiet with 
no input connections but prone to hum if 
anything is plugged jnto it. 

Another point is that some signal sources 
have an integral connection between the 
signal path and the cable braid. This may 
effectively earth the signal path at the input 
connector, like it or not! 

The obvious way around both problems is 
to earth the critical phono circuit where it 
enters the amplifier. This return, which can 
most conveniently be to tlje shell (or shells) 
of the input connectors, then becomes the 
earth point for the whole system. It then 
does not matter if the input lead involves a 
connection to the input plug shell. Again 
stray earth currents can flow to chassis 
before they can penertrate the pream¬ 
plifier. 

As the diagram shows, the “earthy’* sides 
of all inputs are joined togetherand bonded 
to chassis by bridging to earth lug of one of 
the DIN sockets. Which socket (or sockets) 
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doesn’t really matter, as long as the earth 
return is established unambiguously ad¬ 
jacent to the input connectors. 

From the phono DIN connector the signal 
is conveyed to the preamplifier input on the 
wiring board via twin shielded and in¬ 
sulated leads. The braiding provides the 
earthy link to the copper pattern on the 
preamplifier board adjacent to the input 
transistors. 

The outer insulation is necessary to 
prevent the braiding from contacting any 
bare metal en route, thus preserving the 
single earth concept. The most convenient 
cable to use is the twin shielded and in¬ 
sulated figure-8 type. 

The stereo signals pass through the cir¬ 
cuitry on the preamplifier board en¬ 
countering the selector switch and other 
controls on the way. One of these, the 
Balance control, requires the centre lug to 
be earthed and this connection must be 
made back to the board as indicated, not to 
chassis. 

It is important also to note how the wiring 
has been shown on the main circuit from the 
Auxiliary and Radio input connectors. The 
leads running to the switch should be run in 
insulated and shielded cable similar to that 
suggested for the phono input wiring. The 
braiding should be earthed at the connector 
end, but not at the switch. Simply trim back 
the outer covering and the metal braid and 
connect only the centre conductor to the 
switch, as indicated. 

By so doing, the signal path from the 
auxiliary inputs shares the same earth 
return as the phono input but this does not 
lead to any complications in practice. More 
importanUy it avoids the earth loop which 
would be produced if the auxiliary input 
earths were to be returned to the copper 
pattern close to TR3. 

The output from the preamp / control 
stages is impressed across the ganged 
volume control by leads from the signal 
coupling capacitor and from the 
copier pattern at the output end of the 
board. 

Two shielded and insulated leads from the 
volume control take to the signal to the 
inputs of the respective power amplifier 
modules, bonding to the patterns at both 
ends but, again, without making any con¬ 
tact with the chassis. In short, the earth 
wiring follows the same logical progression 
as the signal path. 








Note that this pair of leads is taken down 
the centre of the chassis before they 
^ separate and run to the respective power 
modules. This is done to minimise hum 
pickup from the power transformer. Fairly 
obviously, if the leads were to divide at the 
volume control and run down either side of 
the transformer, a classic hum loop 
situation would result. 

From the output end of the power modules 
an “earthy” wire runs to one side of each 
loudspeaker and it is vital that ttiis does not 
make contact with the chassis. For this 
reason it is essential to use fully insulated 
polarised connectors rather than any kind 
of single circuit plug and jack. 

For much the same reason it is essential 
to make sure that the “earthy” pattern on 
each power module does not make contact 
with the chassis through the mounting 
pillars. Take the precautions detailed in the 
first part of the article. 

Last but not least, there is the earthy or 
common wiring to do with the power supply. 
Since the power modules each have their 
own rectifiers and filters, heavy charging 
current will flow through the transformer 
CT return and will set up a small voltage 
drop across the respective connecting 
leads. This will appear as a differential 
voltage between the two modules — and in 
parallel with the earth wiring of signal input 
circuit! 

The result? An annoying buzz which will 
persist, even when the volume conrol is 
turned right down. 

To overcome this problem, it is essential 
to minimise the resistance between the two 
modules and therefore the differential 
voltage which can be developed between 
them. 

We suggest that initially, the two actives 
and a centre-tap lead be twisted together 
and run to each of the modules. (The earth 
wiring diagram shows only the leads from 
the transformer centre tap.) 

Wired in this fashion, the amplifier can be 
operated with either or both power modules 
propped in mid-air ~ although there will be 
some background buzz due to voltage drop 
across the earth leads. This is only a tem¬ 
porary situation. 

Once the modules are bolted into position, 
the solder tags attached to the ends of the 
boards can be bridged directly with solder, 
providing a very low resistance between the 
two copper patterns. If, for any reason, a 
module has to be remov^ later, it is but the 
work of a moment to unsweat the bridge 
between the lugs. 

We have suggested to manufacturers that 
all 72 / sa9 power module boards be fitted 
with these lugs so that this layout procedure 
can be followed with this or any other 
amplifier where they are used as a stereo 
pair. For single channel applications, the 
lugs can be ignored. If you already have a 
pair of boards not so equipped, we suggest 
that you fit a pair of lugs yourself by drilling 
and rivetting, not forgetting to sweat lug, 
rivet and pattern together. 

For the rest, any other details which have 
not been covered specifically in the text 
should be clear enough from the circuit 
diagram and pictures. Although the circuit 
itself looks rather forbidding, it is necessary 
to remember that most of the wiring is on 
the boards; once you have soldered the 
components into position, the bulk of it will 
have been looked after. Your reading of the 
circuit can be confined mainly to identifying 
the various interconnecting leads. 



This diagram shows the earth wiring paths which should be established for the Playmaster 
136 in the interests of stability and minimum hum level. The thinking behind the diagram is 
explained in detail in the text and may provide assistance to constructors working on 
comparable projects. 


Before proceeding to the final checking of 
the amplifier, it may be appropriate to 
interpose some observations about using it 
with a ceramic phono cartridge. We would 
normally recommend a magnetic type for 
an amplifier of this class but you may have 


a specific reason to use a ceramic. 

As we observed in the last article, most 
crystal and some ceramic cartridges should 
work quite well when fed directly into one of 
the auxiliary sockets. However, the better 
quality ceramics tend to have lower output 


Use this Order Coupon to obtain your 
special-offer Transistor Kit(s): 



Please send me... “Power,Offer" transistor kits, at $3.50 each ($4.00 in New Zealand). 

Enclosed is a cheque or money order for.I understand that the price includes 

packing and postage. 


NAME. 

ADDRESS 

POSTCODE 

Send this coupon, together with your remittance, in an envelope marked "POWER 
OFFER", to Fairchild Australia Pty Ltd, PO Box 151, Croydon, Victoria 3136. 

New Zealand readers send to Fairchild New Zealand (Ltd), 1 Gordon Road, Otahuhu, 
Auckland, or other distributors as listed in the text. 
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McMurdo (Australia) 
Ply. Ltd. 

17-21 Carinish Rd. 
Clayton, Vic. 3168 
Phone 544 3033 
Sydney phone 807 1944 
Adelaide phone 23 1535 


Write for 
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on our 
full range 


Neon Indicators 


Miniature relay bases 


Multl-way connectors 


Rocker switches 


Dual In-line sockets 


Push-button switches 


Thumbwheel switches 


Heat sinks 


Fuse holders 


D.I.N. plugs and sockets 


Edge connectors 
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and the auxiliary channels may not have 
sufficient sensitivity. 

Some low output ceramic cartridges may 
work reasonably well into the normal 
magnetic phono input, the preamplifier 
tending to compensate for the loss of bass 
occasioned by the lower than optimum load. 
Alternatively, some manufacturers of 
ceramic cartridges suggest a coupling 
network which will optimise their cartridge 
for a magnetic input circuit. 

The logical alternative to this is to provide 
a simple preamplifier for each channel 
which will give a modest amount of gain and 
a more suitable order of load resistance. 

Shown herewith is a suitable circuit using 
a BC109 transistor. Connected between the 
pickup input and the source selector switch, 
such a stage will produce an input sen¬ 
sitivity of about 60mV at a nominal im¬ 
pedance of 1 megohm. 

If there is gain to spare in the system with 
a particular cartridge, each section of the 
pickup can be shunted with a small 
capacitor, invjolving values from about 
470pF upwards, Shunting a crystal or 
ceramic cartridge in this way will reduce its 
output over most of the range but will ef¬ 
fectively extend the bass response down¬ 
wards for any given value of load. 

To prove the point, we constructed a two- 
channel ceramic preamplifier on a small 
tagboard and mounted it above the existing 
magnetic preamplifier. Wired between the 
Auxiliary 2 socket and switch, it gave us the 
option of using either magnetic or ceramic 
cartridge. This option may be favoured by 
enthusiasts who prefer to earmark the 
prestige magnetic cartridge for their own 
use and their own records! 

If the intention is to use a ceramic car¬ 
tridge exclusively, the appropriate 

TO CHASSIS AT 



Above: The RF suppression chokes are 
most easily wired to the input socket. At 
Right: Suggested layout for a simple 
microphone preamplifier. 

preamplifier can be substituted on the main 
board for the existing magnetic pream¬ 
plifier, The accompanying diagram shows 
how the components can be disposed to take 
advantage of the existing wiring pattern. 

If you plan to do this, ignore the com¬ 
ponents listed separately last month for the 
magnetic preamplifier and substitute the 
following: 

2 BC109C, BC209C transistors. 

Resistors: (V 2 watt, 10^;): 

4 1 meg; 2 330k; 2 lOOk; 2 82k; 2 15k. 
Capacitors: 

2 4.7uF 12V vertical electrolytic. 

2 0.47uF polyester. 

2 0.022uf polyester. 

There is a possibility, admittedly rather 
remote, that some may want to use a 
microphone with the amplifier. With this in 
view we include a diagram for a very 


MODIFICATIONS FOR A CERAMIC CARTRIDGE 



For best results from a ceramic cartridge, a 
preamplifier as above can be wired in each 
channel between the cartridge and the 
selector switch. If desired, the components 
can be wired on to the main preamp board, 
as shown at right, in place of the magnetic 
preamp. 

simple stage which can alternatively be 
included in one of the auxiliary channels. 
For an ordinary mono microphone, the 
output would simply be bridged to both 
stereo channels, to drive them in parallel. 

One word of caution, should possibly be 
added regarding the radio input. Some 
tuners deliver very high output from their 
detector, amounting possibly to several 
volts RMS. This does not matter a great 
deal if the output feeds directly to a volume 
control potentiomenter — but it does matter 
when the signal goes straight to a transistor 
(or valve) without any provision to reduce 
the level. 

If the tuner is not already fitted with an 

BC109C.BC209C 



output level control, and if there is any 
suspicion of overloading at the amplifier 
input, a pre-set potentiometer or resistive 
voltage (uvider will have to be added to the 
tuner to reduce its output to a convenient 
level, typically about 0.5V RMS. 

Finally, there is the matter of getting 
the amplifier into operation. 

Check it all through carefully and, before 
proceeding further, set the tab type current 
adjusting potentiometers on each power 
module at about centre position. Plug in 
the normal front stereo loudspeakers and 
set the source selector switch to phono; 
centre the treble, bass and balance 
potentiometers and turn the volume control 
fully off. 

At switch on, you may hear a very faint 
plop from the loudspeakers and possibly the 
faintest trace of a buzz with your ear close 
in to the loudspeaker cones. Turn up the 
volume control and, as it approaches full 



on, you can expect a slight background hiss 
from the preamplifier stages. This is nor¬ 
mal and indicates that the amplifier is 
operating. 

Before you do anything else, it is ad¬ 
visable to set the no-signal current in each 
of the power modules to an appropriate 
figure. 

Switch off and, in turn, introduce a 
multimeter into the current link provided on 
the 72 / sa9 (modified) board. Set the meter 
to a high current range and switch on. The 
standing current will respond quite 
critically to the setting of the tab pot. Adjust 
the pot and re-set the multimeter as 
necessary to get the current with no signal 
to about 12 milliamps. 

This done, the amplifier should be ready 
for use with pickup, tuner or tape deck, as 
the case may be. 

The subject of simulated quadraphonic 
using extra loudspeakers was discussed at 
length in our April 1971 issue and again in 
our HiFi-Stereo Handbook. It would be 
worth while to get hold of either one of these 
and read up what we had to say about it. 

If you have in mind to convert later to a 
full-scale quadraphonic system, it may be 
wise to invest in the best quality loud¬ 
speakers you can afford for the purpose, at 8 
ohms impedance. 

If you want to avoid unnecessary ex¬ 
penditure at,this stage, almost any 8-ohm or 
15-ohm loudspeakers can be pressed into 
service from 5-inch types upwards. What 
you will get is largely a matter of what you 
invest. A couple of small loudspeakers will 
provide a good ambience effect but you will 
have to keep the drive to them well down, to 
avoid overload and distortion. 

On the other hand, with good quality 
loudspeakers, well driven from a modern 4- 
channel matrix disc, you will be surprised 
at what comes out of the rear channels. 

However, all this is entirely optional. 
Basically the Playmaster 136 is intended to 
be a good quality 2-channel stereo amplifier 
with the facility to experiment with rear 
channel ambience, hopefully with very little 
additiional outlay. ® 


ELECTRONICS Australia, January, 1973 


53 


















































CFL: Better Speaker Cones 


A new range of loudspeakers recently announced by Plessey Rola Pty 
Ltd uses cones which are the result of research into what has been termed 
''CFL" — controlled fibre length. What Is behind the term Is explained in this 
article by Plessey Rola Business Manager Maurice Smith. 


Much work has been carried out to 
determine and improve the performance of 
loudspeaker cone materials and a wide 
variety of materials has been proposed and 
used. However the majority of loudspeakers 
today, whether for small portable radios or 
the most expensive high fidelity equipment, 
still use paper as cone material. In broad 
terms, paper cones satisfy the basic 
requirements of rigidity and low density, 
whilst being relatively economical and 
convenient to manufacture. 

However, the fidelity of the reproduced 
sound is dependant on other less obvious 
qualities and effects, including one known 
as cone “break up”. 

Cone break-up refers to the tendency for a 
cone to bend or flex along its surface in an 
undesirable manner under audio drive from 
the voice coil. The amount of flexing is a 
function of the frequency (and therefore the 
wavelength) of the sounds being reproduced 
and of the dimensions and rigidity of the 
cone itself. 

When small sections of the cone do 
vibrate randomly and independantly of the 
adjacent cone surface, reinforcement or 
cancellation may take place, causing a 
ragged response curve and possibly audible 
“tweeks” at certain frequencies. 

Such tweeks can often be heard quite 
plainly when the signal through a loud¬ 
speaker is swept smoothly and slowly 
across the audible range. Though less ob¬ 
vious on ordinary program material, 
they must inevitably affect its quality by 
adding components that do not belong to the 
original. 

In the manufacture of paper, stress can 
be laid on various properties: Bags and 
sacks must resist bursting and tearing; 
banknotes, maps and similar documents 
must be capable of folding many times. For 
picture books, paper may have a heavy 
parchment quality; for pocket books it 


needs to be smooth, thin and flexible. 
Though well researched, these and other 
such qualities are not necessarily relevant 
to the basic requirements of • loudspeaker 
cones, which have to fill a quite unique role. 

In fact, because of the small volume of 
paper involved, only limited interest has 
been taken by the paper manufacturers in 
satisfying the specific needs of the loud¬ 
speaker industry. As a consequence, many 
• of the world’s loudspeaker manufacturers 
have to rely on specialist cone manufac¬ 
turers for their requirements. This inhibits 
the loudspeaker manufacturer’s ability to 
initiate direct improvement in sound 
quality, under his own control. 

Plessey Rola — a company which has 
always produced its own cones from pulp — 
has recently undertaken a development 
program in conjunction with CSIRO. 
Significant improvement has been achieved 
both in terms of efficiency and frequency 
response and loudspeakers using cones 
incorporating new techniques are being 
released commercially under the term 
“CFL” (controlled fibre length). 

Paper is usually made from wood fibres 
which are digested to a pulp. Charac¬ 
teristics of the finished paper are deter¬ 
mined to a large degree by the length of the 
fibres in the pulp. Unfortunately, most 
loudspeaker manufacturers producing their 
own cones from paper pulp have no control 
over this aspect and can only modify end 
results by blending various fibre length 
pulps. Whilst this is a partial solution, it 
does not allow the acoustics engineer to 
exploit fully the advantages that closer 
control over fibre length can provide. In 
order to do this, a special pulp beater is 
required. 

Beating is a stock preparation process 
and consists of doing work on the cellulose 
fibres, usually by forcing the pulp stock 
through rotating metal plates or rollers. 
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The primary wall of the fibre is fractured 
and partially removed and the fibre length 
is decreased. At the same time the fibre 
flexibility is increased but the fibres 
become more compacted. 

An unbeaten paper is low in strength, 
fluffy and porous, whereas paper made 
from beaten stock is strong, dense and hard 
in texture. 

Measurement of the amount of beating a 
paper pulp material has undergone is made 
by determining its “freeness”. The term 
freeness comes from the ease with which a 
paper pulp solution can pass through a wire 
or mesh opening. The operation of the 
freeness tester is simple, but for accurate 
work, great care is necessary in deter¬ 
mining the stock concentration and tern-' 
perature of the pulp suspension. 

A photograph of the apparatus used to 
measure “Canadian Standard Freeness” is 
shown in Fig. 1. The principle used is called 
“divided discharge” and is simply a funnel 
incorporating two discharge openings at 
different heights. This allows the first 
sudden rush of water to be separated from 
that which discharges more slowly. 

With very free stock (beaten) most of the 
water flows away at the first rush, whilst 
with unbeaten stock the drainage may be so 
slow that almost all will go through the 
smaller lower opening. This lower outlet is 
fed directly into a graduated container and 
gives a reading of freeness after correction 
factors have been applied. 

The velocity of sound in a cone material is 
dependent upon its modulus of elasticity. 
Beating the pulp produces a stiffer paper 
and hence one exhibiting a higher sonic 
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velocity; this results in increased fun¬ 
damental resonant frequency, increased 
efficiency, improved polar distribution of 
sound radiated from the cone and, at the 
same time, a more “lively” sound. 

Figure 2 illustrates the relationship 
between the fundamental resonance of an 8- 
inch loudspeaker and the freeness of a 
particular pulp stock. This shows that an 
unbeaten pulp can produce a resonance of 
30Hz or below. However if no other 
techniques were used, the cone rim would 
be so weak that it would soon split; the end 
product may well be unacceptable as a 
result. 

On the other hand, it can be seen that 
beating above a certain point is of little use, 
because the resonance stabilises. At this 
point the primary wall and fibre length are 
not further affected to any degree. A dif¬ 
ferent process has to be us^ if even harder 
papers are needed, for instance, for high- 
frequency tweeters. 

As already mentioned, experiments have 
shown that beaten pulps result in a marked 
increase in efficiency, in particular, in the 
mid-range frequencies. With the same 8- 
inch loudspeaker, an increased output of up 
to 8dB was measured in the 500-5000Hz 
frequency band, and up to 4dB between 
500Hz and the fundamental resonance. 

The off-axis distribution of the sound 
output from these loudspeakers was also 
measured, bearing in mind that a listener is 
seldom directly in front of a loudspeaker. 
These tests showed an improvement of up to 
6dB at 60 degrees off-axis, in addition to the 
increased efficiency, when beaten pulp was 
used. 

Variation in damping can be achieved by 
pressing beaten and unbeaten fibres 
together so that an open structure is. formed 
and thus, whilst damping is increased as 
necessary, most of the properties of beaten 
fibres are retained. 

It is possible to obtain a low resonance 
with certain paper materials or mixtures 
that have been beaten, by adjusting cone 
and rim masses, together with voice coil 
mass and spider compliance. The point 
being made here is that, with a suitable 
compromise, low resonance at an ac- 
cepteble efhciency and minimum cone 
break-up can be achieved by correct choice 
of material. 

Another experimental finding was that 
loudspeaker cones that gave good listener 
ratings were all made from papers having 
internal sound velocities that fall inside a 
narrow band. Fig. 3 shows this to be true of 
beaten and blended pulps. 

The graph suggests that to obtain an 
acceptable listener rating beating of the 
fibres is necessary. Blending of beaten and 
unbeaten pulp appears less critical to 
manufacture and, for fairly low resonances, 
is inherently stronger mechanically. On the 
other hand unblended beaten pulp produces 
a lower range of resonances. In either case, 
control of the fibre length (CFL) is 
necessary for the best listener ratings. 

A clearer understanding of the desired 
paper properties for loudspeaker cones has 
been achieved. Through collaboration 
between the paper technologists and 
acoustic engineers, better results have been 
obtained by improved choice of raw 
material and its ti’eatment. This has been 
confirmed by laboratory measurements 
and subjective listening comparisons 
conducted with loudspeakers having con¬ 
trolled fibre length cones. ® 



Have you considered a career 
in computers? 

Honeywell, as the industry’s second largest supplier operating 
multi-nationally in fifty-six countries, can offer you an inter¬ 
esting, challenging and highly rewarding career in the fastest 
growing industry on earth. 

A career with Honeywell offers: 

Training 
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W. Faber, Sydney 69 0355. W. Williams, Canberra 49 7966. 
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FORUM 


Conducted by Neville Williams 
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Over-reacting has scuttled many a good case - . . 

The Editor of a newspaper or magazine receives many letters from well 
meaning readers commenting on matters referred to in the columns. Un¬ 
fortunately, the credibility of such letters is often reduced by included 
statements which are plainly exaggerated — more eloquent than factual. 
Rather than support the contention such statements often have the reverse 
effect. 


There has been a spate of such letters in 
recent weeks on the subject of FM broad¬ 
casting, many of them directed to the daily 

press and to politicians. 

Let there be no misunderstanding. There 
is room for suggestion, discussion and 
argument about this important subject. It 
will find its consummation in at least two 
inquiries which must be held by the 
Australian Broadcasting Control Board 
before further advice is offered to 
Parliament — one related to technical 
matters, the other to licensing and program 
arrangements. 

It is proper and legitimate for any in¬ 
dividual or group to ensure that their point 
of view is considered. It is logical to write 
letters to the press, or to the Chairman of 
the Control Board; to approach politicians 
or to seek to be heard at the inquiries. 

However, if views are to be taken 
seriously they must be based on fact. They 
must be as free as possible from statements 
which may sound good but which can too 
easily be shot down in flames. In rejecting 
the suspect statements, there is a tendency 
to reject the submission as a whole. 

To change the metaphor: There is a 
danger that the baby will be thrown out with 
the bathwater! 

Two notable examples of suspect 
reasoning were drawn to my attention 
during the past couple of weeks. One 
correspondent to a daily newspaper sought 
to bolster the case for VHF / FM on the 
basis that listeners would be able to receive 
broadcasts from overseas countries using 
the same band — something that would not 
be possible if they possessed only UHF / FM 
receivers. Non-technical readers could 
have been forgiven for assuming that the 
situation was similar to that on the normal 
short-wave bands. 

In fact, of course, it is quite different. If 
an overseas FM transmission does sneak 
through, it would be on the same basis as 
happens sometimes on the VHF amateur 
bands — spasmodic “openings” for a few 
minutes or a few hours, on occasional days, 
mainly during the Australian summer. 
There could be no question of a regular or 
predictable service. 

And even when openings did occur there 
would be every chance of the signal being 
obliterated by the local transmitters which 


would presumably be operating on the same 
band. Exactly the same situation already 
obtains for VHF television transmitters in 
the lower frequency channels — but how 
many viewers have ever been able to take 
advantage of an overseas or interstate TV 
transmission? 

While there may be legitimate arguments 
for VHF/FM, this is not one of them. In 
fact, it can be turned against its proponent: 
If one objective is to receive overseas FM 
transmissions, we should be careful NOT to 
locate local stations in the VHF / FM band! 

Another letter, published in the 
Australian Financial Review, sought to lay 
blame for the present situation on “lack of 
foresight and incompetence on the part of 
the technical advisers to the Postmaster 
General”. 

That statement might be very hard to 
support. A close examination of the 
proceedings would almost certainly 
establish that the people responsible were 
well aware of the implications of the 
decision they had to make. The fact that 
their decision is unacceptable to a particular 
group of people does not brand the advisers 
automatically as lacking in foresight and 
incompetent. 

But having made such a statement, the 
correspondent goes on to suggest that the 
position could be rectified by re-locating 


Dear Sir, 

I must take exception to the views 
expressed in November “Forum" in 
reply to a reader's letter concerning a 50 
watt amplifier advertisement. 

It Is understandable that EA cannot 
technically check each advertisement 
yet, when a clear case of deliberate 
misrepresentation is pointed out, It 
would be within EA's purview to 
recommend to the advertiser the in¬ 
sertion of an erratum in the next issue. 

I mind the time that I purchased a 
power amplifier, after receiving 
assurance from the advertiser that the 
power expressed was RMS only to find 
that the transformer fitted could not 
possibly supply the necessary power 
when the amplifier was on full load. This 
I verified with the transformer 
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television transmitters in the UHF spec¬ 
trum coincident with their change to colour. 
He says: 

“A simple reallocation of TV channels out 
of the VHF/FM band would suffice.” 

A simple reallocation? Good grief! As an 
understatement that surely warrants some 
kind of an award. 

Far from being “simple”, the im¬ 
plications of reallocating TV stations in the 
UHF band are profound — a word that 
sounds entirely inadequate. 

Faced with such a letter, an informed 
person is likely to react thus: If this 
correspondent can make a statement like 
that, of what value is the rest of the letter? 

It is true that a body of opinion supports 
the idea of transferring some TV stations to 
other channels or to the UHF band. But the 
case for doing this, or anything else, must 
fail if it is based on statements which will 
not stand examination. 

Getting right away from FM, here is a 
letter which came to hand recently, signed 
by two readers, but invites the same kind of 
criticism. 

Dear Sir, 

We wish to deplore the adulatory style of 
an article (News Highlights, EA, Oct 72) 
describing developments in the Laser 
"death ray". This gleeful peon apparently 
culled from the files of the Public Relations 
Department of the Military-Industrial 
Complex can only dishearten those who 
hope that scientists will develop social 
consciences and dissociate themselves 
from projects of destruction. 

The fatuous disclaimer that the laser 
weapons will only be used for defence is a 
sugar coating on the pill. This is designed to 
make it easy for those, who wish to be blind 
to the realities of this type of work, to be 
able to balm their consciences. It is difficult 
to imagine a weapon that can knock out a 
missile from a bomber not being used for 
other targets. Your own title "Death Ray" 
puts the He to its "almost exclusively 
defensive" purposes. 

Advances in this type of work should be 
reported but we feel editors should be 
more critical of items which are largely 
propaganda. 

J.M. a D.B. (Newtown, NSW) 

I have not the slightest doubt that the two 
correspondents have written their letter 
with the best possible intentions. They 


manufacturer. My money was refunded, 
but the matter should never have arisen. 

In some cases, small manufacturers 
know no better. In other cases, the 
manufacturer will clearly state that the 
power referred to is peak power. Others 
deliberately oversell. Your staff could 
gradually separate the men from the 
boys, as It were, amongst the ad¬ 
vertisers. 

Your use of the word "rhetoric" in 
advertisements Is unfortunate. My 
dictionary states: "the term Is now 
generally limited to the art of clear, 
forcible and elegant use of language". I 
do not see falseness anywhere in the 
definition. I would have thought that 
ethics might have prompted EA to have 
at least gently nudged the advertiser. 

G.N.(Nth Balwyn, Vic) 








deplore violence and the pressures which 
promote the continued development of 
weaponry. I think this feeling would be 
shared by the entire editorial staff of. this 
journal. 

During recent years, assisted by fiction 
writers, the laser has taken over as the “in” 
weapon. It has been difficult at times to sort 
out pure fiction, known fact and the status of 
laser devices allegedly being developed 
under a cloak of secrecy. 

From time to time in the popular press — 
and even in some technical journals — 
articles have appeared, which have sen¬ 
sationalised the laser and which could 
easily invoke the kind of reactions evident 
in the above letter. Our guess is that the 
correspondents have been stirred by ar¬ 
ticles of this kind and, seeing the item in our 
October issue, have read into it implications 
which are simply not there. 

In over-reacting thus, they do not come 
across as careful, logical thinkers but as 
people who shout first! 

The item in question was not culled from 
the “public relations department of a 
military-industrial complex”. It was put 
together from regular and reliable news 
sources available to us by staff writer Dick 
Levine, who is anything but a man of 
violence. 

Reading carefully through it, I failed to 
find anything which would justify the 
description “a gleeful peon”. 

It is true that the heading uses the words 
“death ray” but there are quote marks 
around them which carry the implication: 
“what some call a death ray”. Far from 
lending weight to the heading,, use of the 
quotes emphasises our reservations about 
the sensationalism which has surrounded 
the word laser. 

Basically the item is a piece of objective 
reporting which might fairly be sum¬ 
marised as follows: 

1. The US Defence Department is spending 
increased amounts in research into laser 
weapons; 

2. Lasers capable of large scale destruction 
need huge amounts of power for their 
operation. This is currently casting them 
in the role of defensive weapons, only 
operable on land or large ships. Perhaps 
eventually on very large planes, as we 
said, but only when a suitable power 
source becomes available. 

3. Being substantially weightless, a laser 
beam is capable of virtually instant 
deflection but there are other factors 
which greatly reduce its effectiveness as 
a destructive weapon. 

4. Research into high power lasers is 
currently being directed into three main 
types as listed. 

5. American military spokesmen say that 
laser weapons will become a reality 
within about 10 years, despite the for¬ 
midable problems which yet remain to be 
solved. 

In acknowledging the letter privately. 
Editor Jim Rowe very appropriately put it 
this way: . 

“The item was published with a view to 
helping readers gain an objective and true 
picture of the present situation regarding 
laser weapons. I think you must agree that 
it is necessary to gain such knowedge before 


CRYSTAL CLEAR! 



We try not to over-react to “technical” 
explanations published in the not-so- 
technical media, but some of them do 
border on the hilarious. 

On November 23, 'The Australian” 
carried a "SOUND” supplement sub-titled 
"A Special Survey by Gareth Powell”. On 
page 8A we found this unique explanation 
of a crystal pickup: 

'The cheapest type of cartridge is called 
a crystal. Old men will remember the cat's 
whisker and crystal era. This cartridge 
works on the same basis.” 

The "old men” and technically informed 
younger ones may dissolve Into gales of 
laughter at this point, or shed tears of 
frustration in the nearest available corner. 

Meanwhile somebody should take aside 
the author of the par and explain that the 
main thing in common between the two 
devices is the description "crystal”. 

A crystal detector was an early form of 
semiconductor diode used to demodulate 
radio signals. The crystal In a pickup cart¬ 
ridge is usually a slab of Rochelle salt, which 
produces an audio signal when stressed by 
movement of the stylus mechanism. 



one is in a position to make value 
judgments. 

“Your suggestion that the editor of a 
publication should censor such factual news 
material . . . implies a belief that readers 
are unable to form a critical opinion of their 
own. I believe that the majority of the 
readers of “Electronics Australia” have 
intelligence and perception more than 
adequate to do this, providing we give them 
the facts to the best of our ability.” 

The only thing I could add to this reply is 
that in every issue of “Electronics 
Australia” you will find both factual 
reporting and expression of our opinion. We 
believe both are part of our function, but at 
the same time we think it important to 
make plain which is which. 

Reproduced in the panel is a letter from a 
reader who appears completely to have 
misunderstood an item in our November 
issue. If the misunderstanding is shared by 


other readers, we must take the blame for 
not having been sufficiently explicit. 

In November, a reader from Epping, 
NSW, drew our attention to an ad¬ 
vertisement in which the power output of an 
amplifier was quoted as SOW RMS. Yet the 
power consumption from the mains was 
given as 45W. 

We suggested that the 45W figure was 
almost certainly the power consumption 
when the amplifier was being used at or¬ 
dinary listening level. The power con¬ 
sumption would increase sharply (perhaps 
to double the figure) when the amplifier was 
pushed to its full rated power output of SOW 
RMS. 

It is not clear whether G.N. read and 
rejected this explanation, or whether he j 
skimmed over it and was reminded of a 
quite different situation, of which he had 
been the victim. He seems to have assumed 
that the amplifier mentioned in the 
November issue was being credited with 
SOW RMS output, whereas its transformer 
could draw only 40W. Therefore we should 
have demanded a retraction from the ad¬ 
vertiser. 

Nothing of the kind! There is no evidence 
to suggest that the amplifier cannot deliver 
SOW RMS, or that the customer will be 
cheated. As we said, the lapse would appear 
simply to be that the power consumption 
rating should have carried the endorsement 
“under average conditions”. That would 
have resolved the seeming anomaly. 

Apart from the missing endorsement, 
there is nothing unusual about the figures 
quoted. In fact, with almost any class-B 
transistor amplifier one would expect to 
find the power consumption at room volume 
lower, in terms of watts, than maximum 
RMS power output. 

By way of example, we measured the 
transformer primary current of the new 
Playmaster 136 with no signal input and it 
turned out to be 35 milliamps, suggesting a 
quiescent power consumption of 8.5 watts. 
Yet its rated steady-tone output is 26 watts 
RMS. Imagine how silly those figures would 
look if we had accidentally omitted the word 
“quiescent”! 

If we were guilty of unclear prose in the 
November issue, we apologise. 

On the other hand, if G.N. dashed off his 
letter without reading properly what we had 
to say, then he should stand in line with the 
correspondents whom we criticised earlier. 

Maybe there’s a lesson here somewhere 
that could be expressed as a paraphrase of 
an old maxim: Read before you rite! ® 
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A Lot of Care and a Little Luck 


Most readers would agree that any situation where two faults give similar 
symptoms is a nasty one. Similarly, intermittent faults are nasty things. But 
what about two intermittent faults which produce similar symptoms? 


It was a typical 21in TV set, about six 
years old, ana of well-known make. As far 
as I could determine it had given little 
trouble and needed only a minimum of 
service during that time. 

But now, according to the owner,, it was 
really playing up. It seemed to be an in¬ 
termittent condition. Apparently it would 
operate quite normally for long periods, 
then suddenly lose vertical hold and, after a 
few seconds of rolling, lose picture and 
sound completely. 

Partly for this reason I decided it would 
be best to tackle it in the workshop rather 
than the customer’s loungeroom. Another 
reason was that the customer had said that 
he wanted it given “a good going over”. 

As it happened, I was in ramer a hurry to 
get back to the shop, so I decided to take 
cabinet and all, rather than waste time in 
the customer’s home. Back at the shop I 
was able to take my time about getting it out 
of the cabinet. 

I set it up on the bench and switched it on. 
Both picture and sound came up normally 
but, \Yhen I applied pressure to &e channel 
selector knob, preparatory to changing 
channels, picture and sound both vanished. 
Further checking indicated that all chan¬ 
nels were just as touchy and I would have to 
get the tuner working normally before I 
worried about anything else. 

A closer examination of the inside of the 
tuner indicated that the contacts were not 
unduly worn, but were abnormally dirty. 
Then I remembered that there had been a 
kerosine room heater in the 
loungeroom and experience has taught me 
that these things play havoc with TV tuner 
contacts. This is a tip worth remembering. 

I went right over the tuner and cleaned 
away all die grime, using a proprietary 
cleaner and some swabs of cotton wool. 
Then, with the covers stiU removed, I 
switched the set on again. It was a good deal 
better now; in fact, I could find nothing 
wrong with it at all until I set it to channel 
10. Then it turned touchy again, so much so 
that it took quite a deal of juggling to make 
it hold the picture. 

When I finally persuaded it to sit in the 
right place, I went along the fixed tuner 
spring contacts where they rested against 
the biscuits and touched each one very 
gently with the tip of an insulated alignment 
tool. Eventually I found one contact which 
could not take this test, no matter how 
gentle I was. The set went completely dead. 

I pulled out a couple of biscuits closest to 
the outside, than rotated the turret to bring 


this blank space under the contacts. I 
tensioned the offending contact and this 
cured the trouble. Then, for good luck I 
tensioned the remaining contacts as well. 
After all, if one was giving trouble others 
were probably close to the same, condition. 

After that 1 couldn’t fault the tuner and no 
amount of knob juggling could make it lose 
a channel. By now I was more or less 
convinced that this had been the main cause 
of all the symptoms the customer had 
described. 

Still, I had to be sure. Far better that the 
customer wait a little longer than for him to 
have to complain that it was “just as bad as 
ever”. So I set it up on a spare part of the 
bench and let it run for the rest of the day, 
changing channels from time to time as a 
double check on the tuner. It ran perfectly 
for the whole time. 

It ran perfectly all the next day too, and I 
decided that I would fit it back in its cabinet 
the following morning and return it to the 
customer. Having fitted it, I gave it a last 
minute check; height, linearity, the various 
controls, and so on. Finally, I rotated the 
tuner through the full range. Imagine my 
feelings when both picture and sound 
suddenly disappeared! 

Fortunately, I resisted the temptation to 
rotate the tuner further. I had to decide 
whether it was the tuner or whether some 
other component had reacted to the 
mechanical vibration from it. Maybe it was 
wishful thinking on my part, but I couldn’t 
bring myself to believe it was the tuner; I 
felt I had been over it too thoroughly. More 
realistically, I suppose, I felt that the 
chances of it being the tuner were far less 
than the chances of it being some other 
component. 

I took a close look at the picture tube. It 
was producing a clean raster, completely 
devoid of any noise pattern of any kind. 
While there are a lot of conditions which can 
kill both picture and sound, they don’t all 
behave tWs way. 

Failure of the tuner can cause it, but there 
is usually some vestige of noise from the 
early IF stages, or even from the tuner 
itself if part of it is still operating. Similarly, 
failure of one of the IF stages can do it but, 
again, there is usually either noise, or even 
a weak image, depending on the exact 
nature and location of the fault. 

On the other hand, experience had taught 
me that failure of the AGO system almost 
always causes the kind of symptoms I was 
now observing; a completely dead raster. 

Faced with the alternative of removing 


the chassis from the cabinet again, I felt 
there was little to lose by playing a hunch. I 
identified the AGC valve, and tapped it very 
gently with the butt end of a screwdriver. 
There was a splutter from the speaker and 
both sound and picture appeared. I touched 
it again and they vanished. A couple more 
taps and they were back. 

Well, I thought, if that isn’t a faulty AGC 
valve, it’s a very good imitation. I pulled it 
out, fitted a new one and tried again. This 
time all the bashing I could give it made not 
a scrap of difference; both picture and 
sound were rock steady. 

I considered the point proved, but gave it 
another day on the bench, with frequent 
bashings, just to make sure. Having been 
nearly caught once, I wasn’t taking any 
chances. 

The set was then returned to the 
customer, whom I warned to call me should 
the trouble reappear. And just to make sure 
I checked it out myself after several weeks. 
Since it hasn’t missed a beat during that 
time, there seems little doubt that I found 
the trouble. 

So there it was; two faults, both causing 
complete loss of picture and sound, and both 
intermittent. Granted, the tuner was not 
intermittent in the usual sense, and the 
condition was easily recognised. But, if 
anything, this only compounded the 
problem. Having quickly discovered that 
the tuner was so very touchy, I concluded 
that this explained all the intermittent 
behaviour which the customer had ob¬ 
served. 

So how Iqcky can you be? A few more 
hours and the set would have been back in 
the loungeroom, ready to turn on its tan¬ 
trum and ruin my reputation. I was lucky 
too, in finding the second fault so easily. 
'While I might claim that it was a calculated 
guess, the fact that it involved some 
guesswork cannot be ignored. 

5th National TV 
Service Convention 

The 5th National TV Service 
Convention was held in Melbourne 
over the three days October 9, 10, 
11, 1972. It was attended by 

representatives of the Television and 
Electronic Technicians Institite of 
Australia (TETIA) and the Television 
and Electronic Services Association 
(TESA). 

The theme of the conference was “colour 
TV” and papers covering a wide range of 
subjects, from business management tp the 
latest colour TV techniques, were 
presented. Space does not permit presen¬ 
tation of these in detail, but we are able to 
print a summary of the more technically 
orientated papers. 

OPENING ADDRESS 

Chairman of the Australian Broadcasting 
Control Board, Mr Myles Wright, in his 
opening address, stated that country 
viewers would receive colour pro^ams by 
March 1975. He said that most commercial 
stations are expected to have colour 
facilities by that time, and the ABC stations 
will be converted as fast as money and 
labour are available. 
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SERVICING COSTS 

Mr Max Piermont, Manager of 
Management Services, Philips United 
Electronic Servicing Pty Ltd, Melbourne, 
quoted figures that had been collated by 
Philips in the United Kingdom. 

He said that the labour content in ser¬ 
vicing a colour receiver is five times that of 
servicing a monochrome receiver: ie if a 
staff of technicians can service 100 mono 
receivers, then the same staff can handle 
only 20 colour sets. The cost of parts for 
mono averages $2.80, for colour, $6.40. 

He went on to say that, supposing all 
viewers changed to colour overnight, the 
industry would be in a very bad position 
regarding labour, as five times as many 
technicians would be required. In the initial 
stages, colour receivers require three calls 
to the one for monochrome, plus one call for 
setting up. 

A service contract for mono in the UK is 
around $18 per annum; a colour contract is 
$50 per annum. A mono contract, in 
Australia, averages $35 therefore a colour 
contract will be, at least, $100. 

Mr Piermont and other speakers quoted 
the trade price of shadow mask 26in tubes at 
between $168 and $200 each. 

TEST EQUIPMENT 

Mr Ian Angus, Royal Melbourne Institute 
of Technology, demonstrated test equip¬ 
ment necessary for colour servicing. 

A colour bar generator is a necessity for 
every technician in the field, plus of course, 
a high quality multi-meter. 

A lOMHz double beam or dual trace CRO 
will be necessary on many repairs. 

Each workshop will require good align¬ 
ment equipment. 

• He and other speakers emphasised that 
there are no half measures with colour. 
Technicians will need complete training 
and they must have a sound knowledge of 
solid state techniques as, by the time the 
first colour sets are on the dealers’ shelves, 
valves will be history. 

PAL SYSTEM LECTURE 

Mr Frank Brown, Technical Training 
Officer of Philips’ Clayton Works, lectured 
on the PAL System. 

His second* lecture was given in con¬ 
junction with Channel 0 who demonstrated 
colour TV over their micro wave link. 

This demonstration, which was very 
informative, took up the whole of the 
Tuesday evening session. 

SERVICE PROBLEMS 

A panel discussion, with representatives 
from the Victorian Consumer Affairs 
Bureau, a consumers’ representative, and 
leaders of the service industry, revealed 
how little the official mind, and the con¬ 
sumer, knows about the service industry 
and its problems, and, in particular, the 
television service industry. 

ANTENNA SYSTEMS 

Mr Henry Drillick, Managing Director, 
Austenna Pty Ltd, said that, where good 
monochrome pictures were being received, 
no additional antenna would be necessary 
for colour, but pointed out that the 
Australian viewer and technician paid very 
little attention to antennas and thousands of 
viewers were receiving sub-standard mono 
signals which would mean very poor colour 
pictures. He urged the service industry to 
start advising viewers regarding their 
antenna systems. 

Mr Drillick went on to say that many 
systems in high rise buildings are faulty and 


badly designed and the coming of colour 
television would mean a great deal of 
master antenna work. 

He advised that all new installations, 
whether a single domestic or master an¬ 
tenna, should be carried out in coaxial 
cable. 

TRAINING 

The panel on apprenticeship training 
emphasised the need for training being 
made available for the country radio trades 
apprentice. It would appear that, at long 
last, in Victoria, some thought has been 
given, and arrangements made, to train the 
country apprentice by the “Block Release’’ 
system. 

THIN NECK TUBE 

Mr Wilf Zowatsky, Chief Engineer, Thorn 
Electrical Industries, gave a talk on the 
thin-necked colour tubes. 

It w^ould appear that one group of 
manufacturers is going to adopt the thin¬ 
necked RCA tube with its deflection 
equipment cemented to the neck, while the 
other manufacturers will use the large neck 
tube as produced by Philips, and use con¬ 
ventional deflection equipment. 

The advantage of the thin-necked tube 
with fixed deflection equipment is the big 
reduction in convergence adjustments. , 

OTHER PAPERS 

There were a number of business lectures 
covering franchise operations, financing, 
leasing, etc, which were excellent for the 
business man but these had no direct 
relation to the colour TV industry. 
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LEISTER 

HOT AIR 

UP TO 600®C 




Shrink soldering with the 
versatile LEISTER KOMBI 
Hot Air gun. Variety of 
attachments, countless 
applications. 

Ask for brochure Cl from 

PLASTRAL 

TRADING 

CO. PTY. LTD. 

61-63 Euston Rd., Alexandria, 
NSW, 2015. Phone:51-8681 
163St. George's Rd., 
Northcote, VIC., 3070. Phone: 48- 7213 


CRYSTALS FAST DELIVERIES 

OF ALL YOUR REQUIREMENTS 

D Type 1 to 1 lOMHz, J Type 5 to 1 lOMHz, K Type 5 to ) lOMHz From $5.00 

Write for free comprehensive price iist 
FOR THE PAST 36 YEARS 

BRIGHT STAR CRYSTALS 

Hove been preferred by leoding Monufocturers throughout the country for — 

ACCURACY • STABILITY • ACTIVITY • OUTPUT 

Consult us for Crystols for ony Mobile Rodio. All types ovoiloble. 

DISCOUNT FOR QUANTITY ORDERS 
AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAIUBIE 

Our modern factory oquipmont allows us to offer you 
PROMPT DELIVERY for oil your CRYSTAL requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 

PIEZO ELECTRIC CRYSTALS 

Contractors to Foderol ond State Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND: Messrs. CARREL & CARREL BOX 2102, AUCKLAND. 


W. J, MONCRIEF PTY. LTD. 

24 Witpnoom St., Eoit Perth. 6000 
Phone 23 1194, 25 6140. 

P.O. iox 6057, Hay St., East. 

FRED HOE A SONS P. 1. 

246 Evan* Rood. Solitbury North, 
Britbone. Oueenslor>d. 

Phone 47 4311. 


FARR ELECTRONICS 
Wotermon Buildings, 

40B King William Street, 
Adeloide. Phone t 4977. 

PARIS RADIO ELECTRONICS 
7a Burton Street, 
Dorlinghurst. N.S.W. 

Phone 31 3273. 


BRIGHT STAR CRYSTALS PTY LTD 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 
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electronics, established since 1965, gives 
Australia its* only complete IC custom design 
and fabrication facility. Now supplying 
integrated circuits for equipment ranging from 
cardiac pacemakers to navigational-aid systems, 
The real art in electronics is not just your 
point of view, it’s also your capability. 


Microelectronic art: 

a microscopic memory cell shown 200,000 
times actual size. Part of an AWA computer- 
designed integrated circuit. 1300 components 
storing 64 bits of information, and a power 
requirement of only 200 microwatts. 

The advanced technology of AWA Micro- 


Distributed by \ 
Amalgamated Wireless Valve Co. Pty. Ltd 


your experts in the art of electronics 
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CIRCUIT & DESIGN IDEAS 


Interesting circuit ideas and design notes selected by the Editor from technical literature, reader.contributions 
and staff jottings. As they have not necessarily been tested in our laboratory, responsibility cannot be 
accepted. Contributions to this section are always welcome. 


IT 


Shorted Turns Tester 


2X1N4004 



Inspired by the Simple Shorted-Turns 
Tester in the July issue of “Electronics 
Australia,” I decided to build one. However, 
as I had many valves and other components 
in my junk box, I decided that I would use 
the.valve approach, still retaining the basic 
“EA” design, as may be seen from the 
circuit. 

Components appear not to be critical and 
the high tension may be within the range of 
100-150V. If another twin triode is used, 
some variation in the 3.3k cathode resistor 
may be necessary. For a high mu triode the 
resistor may be more suitably 1-1.5k. A 
suggested power supply circuit is given, 
using a PF2235 transformer. Other power 
supplies will suggest themselves, according 
to the components on hand. 

As with the original solid state unit no 
doubt, some operator experience is 
desirable before launching into testing 
various coils. A good idea is to test odd coils 
which happen to be handy. With a coil under 
test, place a shorted turn on it and observe 
the effect indicated by the instrument. It 
works very well on coils where the magnetic 


energy is reasonably well retained by the 
ferrite core, less well in larger air cored 
coils. I had some success with speaker 
transformers but the leakage reactance of a 
defective coil was sufficient to allow 
oscillation to continue. It then becomes a 


matter of interpreting the reduction in 
meter reading, also comparing the 
reduction at different oscillator activity 
levels. 

(By Mr B. M. Byrne, 118 Central Avenue. 
Idooroopilly, Queensland 4068.) 


Novel Drive Source For Musicoiour 


Most readers will be familiar with the Musicoiour II as 
described in December, 1971. However, for those who have not 
come across it before, it is a device for the modulation of in¬ 
candescent lights in sympathy with an audio input. This audio may 
come from any suitable source, such as a record player amplifier, 
tape recorder, etc. As an outcome of work which I did recently 
relating to multivibrators, I decided to try an astable 
multivibrator in the role as a source for my Musicoiour setup. 

The multivibrator is made to operate at about 200Hz by suitable 
values of components in the RC networks. By including a poten¬ 
tiometer in one of the networks, the speed is made variable over 
the range of 180Hz to 210Hz, although this may vary somewhat due 
to spreads in component values. 

At first sight, it would seem that an oscillator operating on this 
one frequency would simply operate one channel continuously. 
This is not so in practice. The frequency of the multivibrator is 
close to the fourth harmonic of the 50Hz mains and the square 
wave output of the multivibrator is rich in harmonies, the mains 
frequency and the harmonics of the multivibrator beat together to 
give many resultant frequencies. This produces a pattern in the 
lights of all channels of the Musicoiour and the pattern may be varied 
by changing the multivibrator frequency with the potentiometer. 

Because the frequency of the multivibrator is likely to be 
rather unstable, the pattern of lights does not remain constant and 
is inclined to drift. This does not detract from the effect and if 
anything enhances it. 

Construction is quite straightforward and few components are 
involved. I assembled the components on a small piece of 
Veroboard. The supply may be taken from across the power supply 
smoothing capacitor in the Musicoiour. A changeover switch is 
needed to switch the inputs as they should not be connected in 
parallel. Another section of this switch may be used to turn power 



on and off to the multivibrator, or it may be done with a switch on 
the potentiometer. 

The complete assembly may be mounted at any convenient 
position in the Musicoiour' case. The potentiometer may be 
mounted on the front panel above the “low” potentiometer and the 
changeover switch on the rear panel next to the input socket. 

(By Ross Tester, “Electronics Australia”.) 
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ScotchTite 


p.v.c. heat reactive tubing... 


brand 



shrinks, grips, insuiates, protects. 


Just slip the ScotchTite tube 
over the component to be insulated, 
heat with a hot air blower - and 
watch the ScotchTite shrink to a 
snug, contoured fit. 

It’s as simple as that. 

ScotchTite saves production 
time, cuts costs, needs no lengthy 
preparation, stays completely flex¬ 
ible after application, is weather and 
moisture resistant, and improves the 
appearance of your product. 

What’s more, the shrinkage can 
be as much as 50%, so you have 


plenty of latitude in application. 

ScotchTite has the greatest 
wall thickness of any heat reactive 
tubing on the market. It is available 
in a wide range of sizes from '/it' 
to 6” i.d. in clear or black. 

Use ScotchTite for; 

Bundling wires • Insulating 
screwdrivers • Splices on ropes and 
wire stays • Covering handles • 
Protecting labels in corrosive 
atmospheres • Covering 
terminals • Component 
encapsulation • Dust capping, etc. 


3m 


Dielectric 
materials and Systems 

Sydney, 43-0455; Brisbane, 52-7666 ; Melbourne, 61-3841 
Adelaide, 68-1122; Perth, 28-5244; Hobart, 343-104 
Canberra, 95-1355; Newcastle, 2-5461; Auckland. 449-129 

055.P.357 



Australia’s BEST value... you’ll agree- 


Distributed by: 


JAYEM 


:®c: 

MULTIMETER 


• 5 ranges DC volts 

• 4 ranges AC volts 

• Direct current, resis¬ 
tance and dB ranges 


$ 12-50 


JACOBY „ 

MiTCHELL 


SYDNEY: 630 7400 > 
MELBOURNE: 41 7551 
BRISBANE: 44 4674 
ADELAIDE: 93 6117 
PERTH: 28 5725 
CANBERRA: 95 9138 


_ TO: JACOBY, MITCHELL LTD., 

I P.O. Box 2009, North Parramatta, N.S.W. 2151. Phone: 630 7400. | 

I ^^® Jsyerri 20K is great value. I enclose my Cheque/ B 

■ M.O./P.O. for $14.38 which includes Sales Tax, packing and ■ 

■ registered postage. _ 

EA173 ■ 

■ NAME. 

.I 


ADDRESS.. 


..POSTCODE.. 
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CIRCUIT & DESIGN IDEAS 


Simple Audio Oscillator 


A unijunction relaxation oscillator can be 
used for many purposes simply by changing 
a few components, as illustrated by this one- 
transistor project. It can generate an audio 
signal for trouble-shooting amplifiers and 
for practising code. 

The frequency is adjustable and the 
oscillator can be used with headphones or 
speaker. The audio oscillator output 
provides a pulse output with high harmonic 
content. For a clarinet-like sound, take the 
output signal from the emitter of the 
unijunction transistor. 

(From “Radio-Electronics’".) 

(Editorial Note: In place of the HEP 310 


unijunction transistor, we suggest either a 
2N2160 or a 2N2646. This little device may be 
made up on a printed board if you have the 
facilities for etching your own boards. On 
the other hand, the parts could be easily 
assembled on a piece of miniature tag 
board. When completed, it may be mounted 
in a small metal or wooden box. It is just a 
thought, but we imagine that a simulated 
clarinet may be achieved by arranging an 
octave of time-constants controlled by a set 
of push-buttons. The push-buttons may be 
coloured white and black, to correspond 
with naturals, sharps and flats of a standard 
keyboard.) 


KEY 



Inertia-Operated Switch 


Here is an idea for an inertia-operated 
device which could find an application in 
foiling car thefts. In its simplest form, it 
consists of a tube of insulating material, 
glass perhaps would be the best. The tube is 
shaped as shown in the diagram, sealed at 
the ends and with a pair of contacts at one 
end. A bead of mercury or a phosphor 
bronze ball is introduced into the assembly 
before sealing. 

The assembly is pivoted in . such a way 
that the tube can be tilted forwards towards 
“A” and the tube is installed so that its 
length lies along the direction of motion of 
the vehicle. The electrodes at “B” are so 
connected that a circuit can disable the 
ignition system or sound the horn when the 


contacts are closed. In order to ac¬ 
commodate all angles at which the vehicle 
is likely to be parked, the pivot bearings are 
set so that they bind slightly. This enables 
the owner to set the device for each par¬ 
ticular situation but still avoid accidental 


DIRECTION OF MOTION OF VEHICLE 


GLASS TUBE 


1 



ELECTRODES PIVOT 


BEAD OF MERCURY OR 
PHOSPHOR-BRONZE BALL 


Modulator For Dip Oscillator 



Some time ago I built the Solid State Dip 
Oscillator as described in February, 1969. 
Recently I added a modulator to it as shown 
in the circuit diagram. It is quite simple and 
may appeal to other readers. 

A type 2N2160 unijunction is used as a 
simple relaxation oscillator and the timing 
components used give a pleasant tone. This 
circuit modulates the dip oscillator via the 
supply line. It was also found desirable for 
best overall performance, to increase the 


supply to 9 volts and to add a 390 ohm 
resistor in series with the supply. 

As an economy measure, I Ad not put a 
meter in the unit. Instead, a socket was 
provided and a plug and leads were used to 
connect to an external multimeter. This 
gives tile advantage of a large sensitive 
meter with very little in the way of in¬ 
convenience. 

(By R. H. Beinke, Private Bag 131, Port 
Lincoln, SA 5607.) 


tripping due to a steep slope. 

When set and in the event of unauthorised 
use of the vehicle, due to acceleration,, the 
ball will move up the slope and short out the 
contacts at “B“, thus actuating the warning 
or disabling system. This little device is 
easy to set and may be. rendered inactive 
simply by tilting the tube into the vertical 
position. 

(By Mr J. White, 8 Beresford Avenue, 
Croydon Park, NSW 2133.) 


RADIO DESPATCH 
SERVICE 

THE INDEPENDENT WHOLESALER 

869 George Street Sydney 
Telephone211 0816,211 0191 

Radio and Electrical Distributors e Open 
Saturday mornings e Agents for Condor 
lamps 

SPECIALS 

ONE PAIR ONLY. SANSUI S.P70 
SPEAKER SYSTEM. $260.00 
NETT PAIR. 

STEP DOWN TRANSFORMERS 
240VTO117V200W 
While they last 
$12.50 Nett 

DISPLAY MOTORS 

Geared 3 y 2 .RPM. 

$5.00 

Nett. 

READY TO BE ASSEMBLED 
SPEAKER KITS 
Magnavox 830 $19.50 Nett. 

E / A. Bass Reflex. $12.64 Nett 

GLORIA GS6520 SPEAKER SYSTEM 

Impedance 8 ohms Power 8W 
Gy?" Bass2" Tweeter. 

$51.00 Pair Nett 

GLORIA SB463 SPEAKER SYSTEM 

ImpedanceBohms Power at4W 
6" x4" Speaker 
$17.60 Pair nett 
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Not as it might be, or could be—but as it 
actually is . . . that’s how Kenwood 
speakers are built to reproduce music. 
Each speaker in the Kenwood range is 
engineered for exacting over-all high 
efficiency in true total-tone reproduction. 

The KLX-5 compact speaker system is 
especially designed for wall or bookshelf 
mounting with an inclined back to 



KLX-5 COMPACT SPEAKER SYSTEM. Superb performance 
with maximum input of 15 watts. Faithful reproduction from 
50 Hz to 20,000 Hz. Attractive walnut boxes have Inclined back 
for better sound direction. Set up on wall, in bookshelf or any 
handy spot. $59 pair (RRP). 

KL-2090 2-WAY 2-SPEAKER SYSTEM. A compact size speaker 
system with a clear and elegant tone. Remarkable bass res¬ 
ponse for its size is due to use of a comparatively small unit 
and a bass reflex system. Sensitivity 98 dB. Freq. response 
55-20,000 Hz. Can be wall mounted vertically or horizontally 
(as in the rear use for 4-channel). Attractive modern grille. 
$129 pair (RRP). 

KL-2080 2-WAY SPEAKER SYSTEM. Designed to have high 
output 100 dB sensitivity, with 8-inch free-edge woofer and 
cone-type tweeter. Max. input 25 W with freq. response 45 Hz 
to 20,000 Hz. Attractive walnut finish and metal grille. $175 pair 
(RRP). 


KL-4080 3-WAY 4-SPEAKER SYSTEM. Two cone-type tweeters, 
one cone-type mid range and one 12" woofer, with damped pipe 
duct, provide this system with both refined treble and real 
bass sound. Max. input 50 watts. Range 35 Hz to 20,000 Hz. A 
3-step tone selector for clear, normal or soft. Sensitivity 101 dB. 
$355 pair (RRP). 

KL-5080 4-WAY 5-SPEAKER SYSTEM. Five speakers, repro¬ 
ducing natural hi-fi sound over 30 Hz to 22,000 Hz, include 1 Va" 
metal cone-type super tweeter and 12" free-edge-type woofer. 
Sensitivity 102 dB with max. Input 70 watts, 3-step tone 
selector. $424 pair (RRP). 

KL-7080 5-WAY 6-SPEAKER SYSTEM. You must listen to this 
speaker system to appreciate Its fidelity and ability to repro¬ 
duce ANY passages free from distortion. Freq. response 25 Hz 
to 22,000 Hz with metal cone super tweeter adding every minute 
nuance on the high frequencies over 10,000 Hz. Max. Input 80 
watts. Acoustic suspension eliminates distortion and dullness. 
A luxurious reproducer. $475 pair (RRP). 
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Kenwood loudspeakers 
LOOK GOOD on a wall 
SOUND GREAT anywhere 



direct sound downwards. The ultimate 
is reached with the KL-777—a speaker 
system sensitive enough to deliver the 
slightest nuance . . . and the most 
explosive bass tone impact. In the 
Kenwood range there is a speaker 
system to suit everyone—and every room 
—in elegant looks and enthralling hi-fi 
sound. 


KL-777 4-WAY 6-SPEAKER SYSTEM. To reproduce in clear 
distortion-free sound anything from the earth-shaking basso 
profundo of a pipe organ to the delicate overtones of a violin 
or the sharp sound of cymbals. Three-step tone selector for 
sound to suit your room. Max. input 100 watts. Acoustic sus¬ 
pension enclosure. Freq. response 25-22,000 Hz. Front grille of 
handsome “bow line” design enhances even the best furnished 
interior. $499 pair (RRP). 


N.S.W.: 215 North Rocks 
Rd., North Rocks 2151. 
Tel.: 630 7400. A.C.T.: 

Assoc. Scientific Sales 
Pty. Ltd., 29 W’gong 
St., Fyshwick 2600, 
Tel.: 95 9138. VIC.: 30 
Kerr St., Fitzroy 3065. 


JACOBY# 

MITCHELL 


Tel.: 41 7551. S.A.: 652 

South Rd., Glandore 5037. 
Tel.: 93 6117. OLD.: 41 
Skinner St., West End 
4101. Tel.: 44 4674. 
W.A.: 622 Newcastle 

St., Leederville 6007. 
Tel.: 38 5725. 


TAS.: Lawrence & Hanson Pty. Ltd., Hobart, Launceston & Burnie. 


KL-777 

Speakers 


the sound approach to quality 

® KENWOOD 
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Sony’sTC-440 introduces the unique Roto-Bilateral Head 


Here is a remarkable machine with unique advantages. With Sonys revolutionary Roto- 
Bilateral head matching record and playback characteristics in both directions are 
obtained. There are fewer bias and record level adjustments, less modulation noise 
assured by the narrow tape loop span of only 80 mm. Conventional 4-track stereo 
reverse tape recorders have used a pair each of erase, record and reproduction heads, 
one for tracks 1 and 3 and the other for tracks 2 and 4. This system, however, has the 
disadvantage of causing each tape direction to have different recording characteristics. 
On the Tc-440 the total head assembly consists of two erase heads, one for each 
direction of tape travel, and in the centre, a rotary ROTO-BILATERAL HEAD consisted 
of separate record and playback heads. This head automatically rotates 180 degrees 
and reverses the record and playback heads when the tape’s travelling direction is 
switched. A mechanical locking device guarantees perfect alignment of the ROTO- 
BILATERAL HEAD in either position. Plus auto reverse, auto shut-off. sound on sound, 
echo and many other professional-standard features. About $499. 


RECORD PLAYBACK 





System : 
Power requirements: 


Power consumption: 

Tape speeds; 

Reel capacity: 

Frequency response: 

at lYi ips 
at 7K ips 
at 3K ips 
at 1.J^ips 


SPECIFICATIONS 


4-track 2-channel stereo/mono recording 
and playback 

AC 100, 110, 120, 127, 220 or 240V 
(selectable with voltage selector) 

50/60HZ (no need to change) 

AC 45W 

7K, 3K and U^ips (19, 9.5 and 4.8cm/s) 

T (178mm) or smaller 

NORMAL SPECIAL 

20 - 25,000Hz 20 - 30.000Hz 

3O-2O,O0OHz ±3dB 30 - 25,000Hz ±3dB 
20 - 17,000Hz 20 - 23,000Hz 

30 - 9,000Hz 


Signal-to-noise ratio: 
Flutter and wow: 


Harmonic distortion : 
Level indicator: 
Recording time 

(on 1,800ft tape) : 

Fast forward and rewind time; 

(with 1,800ft tape) 
Inputs: 


Better than 53dB (NORMAL) 

Better than 56dB (SPECIAL) 

Less than 0.065& at 7)$ips 

Less than 0.1% at 3Xips 

Less than 0.2% at 1J^ ips 

Less than 1.2% at normal recording level 

Separate level meters 

Stereo; 6 hours at Uiips 
Moho: 12 hours at l^iips 
2 min. 50 sec. 

Microphone 



JACCBVa 


SYDNEY: 26 2651, MELBOURNE: 329 6866, 
AOEUlOE: 93 2388/9, BRISBANE: 44 4488, 

. - ■ . ■ ■ PERTH: 28 5725, LAUNCESTON: 25 322, 

I TTCM PT HnR NTi! Awnti: Canberra: 479010 . Newcastle: 

61 4991. FAIRY MEADOW: 84 8022. 
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HOME STUDY COURSE IN ELECTRONICS ^ 20 (Continued) 


Audio Equipment & Techniques 


Piezo electric and magnetic pickups. Audio amplifiers and their main 
characteristics. High fidelity amplifiers. Dynamic loudspeakers, elec¬ 
trodynamic and permanent magnet. Output transformers and voice coil 
impedance. The need for loudspeaker baffling. 


For replaying records a so-called pickup 
is required. Most early pickups were 
designed as integral units, with the stylus 
assembly and generating mechanism 
assembled into an enlarged portion of the 
tracking arm. The more common approach, 
these days, is to regard the arm and base as 
one item and to fit into it a cartridge which 
combines the stylus and signal generating 
components. A complete phono pickup 
therefcnre comprises an arm (and base), a 
cartridge, and the necessary connecting 
leads. 

Two classes of cartridge are widely used. 
By far the most numerous is the so-called 
“crystal** type or, to give it its proper name 
the “piezo-electric** cartridge. 

In this type the stylus is attached, directly 
or through a tiny lever system, to a slab of 
material exhibiting the piezo-electric effect. 
Such materials produce an electrical 
potential between certain faces when they 
are subjected to physical stress. 

In a piezo-electric cartridge, movement 
of the stylus stresses the material, 
producing a signal voltage between two of 
its faces, directiy related to the movements 
of the stylus and the deviations of the 
recorded groove. The signal voltage 
developed by the piezo-electric element is 
picked up by metal foils cemented to the 
relevant faces and made accessible by 
attached wires. 

When this signal is passed through an 
amplifier to a loudspeaker, it produces a 
sound similar to the sound originally 
recorded. 

Two important characteristics of piezo¬ 
electric cartridges account for their very 
wide use. 

The first is that they tend inherently to 
boost the bass response and to attenuate the 
treble, in playing a record. By a certain 
amount of manipulation of their mechanical 
design, it is possible to make this inherent 
characteristic, just about balance cut the 
reverse characteristic used for recording. 
As a result, they largely obviate the need for 
equalisation in the amplifier system. 

The second factor is that their signal 
output voltage is fairly high, so that the 
signal can be fed into the same general 
class of amplifier as might be u^, for 
example, to follow the detector of a radio or 
television receiver. This makes it very 
simple to produce combination 
radio.receivers and record players, 
because the same amplifier and loud¬ 
speaker system can be switched to serve 
either function. 

Two varieties of piezo-electric cartridge 


are in common use. In the original and still 
popular crystal type the piezo-electric 
element is a slab of rochelle salt. In prac¬ 
tice, this material suffers the major 
disadvantage of being liable to 
deterioration under conditions of hi^ 
temperature and high humidity, a certain 
number of failures occurring on this ac¬ 
count. 

The second type is the so-called ceramic 
cartridge where the piezo-electric element 
is a piece of sp^ially manufactured 
ceramic. Cartridges of this type are not 
affected by temperature and humidity and 
have gained favour on that account. They 
deliver a somewhat lower signal output 
voltage than a typical crystal type, but it is 
usually sufficient still to avoid the necessity 
for special amplifier circuitry. 

Oystal and ceramic cartridges com¬ 
monly have a “turnover** facility, allowing 



7 / 7 /s greatly simplified diagram illustrates 
the principles of a piezo-electric pickup. 
Movement of the stylus stresses the crystal 
or ceramic element, producing a 
corresponding signal voltage between its 
opposite faces. 



A typical "turnover" crystal pickup car¬ 
tridge, pictured about normal size and in 
the position it occupies when fitted into an 
arm. Note the stylus protruding from the 
bottom. 

them to be used alternatively with the now 
normal microgroove recordings, or with the 
old coarse-groove records intended to spin 
at 78rpm. In some cases the entire cartridge 
turns over inside the pickup headshell, 
presenting one of two quite distinct stylus 
assemblies in the playing position. In other 
types, only the stylus lever turns ovfer, 
exposing either of two jewel tips. 

As distinct from piezo-electric cartridges, 
the other major class is the magnetic type. 
These involve coils of wire and a magnetic 
field provided by a tiny, in-built permanent 
magnet. Their mechanisms vary widely in 
detail, but they all rely on the stylus ef¬ 
fecting a change in the relative position of 
turns of wire and magnetic lines of force. As 
a result of this relative movement, signal 
voltage is produced across the coil (or coils) 
and is brought out through leads for sub¬ 
sequent amplification. 

A great deal of effort has been directed to 
refining the design of magnetic type 
pickups to achieve the highest possible 
order of fidelity, along with low-tracking 
weight, in the interests of minimum record 
wear. The refinement has involved not only 
the signal generating system — or cartridge 
— but the tracking arm and the bearing 
system on which it moves. 

This effort has resulted in a range of 
magnetic pickups being available 
throughout the world, with extremely good 



A complete and relatively uncomplicated phono pickup. The headshell at the left contains a 
magnetic cartridge. The pivot system is towards the right, with the signal leads protruding 
from the bottom. The counterweight (extreme right) helps to balance the weight of the 
headshell. 
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Stanton solves\the X Factor 

X IS THE UNKNOWN QUANTITY 


It's what they don't tell you in the ads 
and specifications. Things like stylus 
life, distortion, .resistance 
to hum, kindness to re¬ 
cords, consistency. 

Ever noticed how two 
identical cartridges sound 
completely different? Probably 
not, because few people 
have the chance to compare 
identical cartridges. But we 
do, and one thing we're proud of is a 
Stanton ... is a Stanton ... is a Stanton. 

Ever paid out a small fortune for a pricey cartridge and 
had the stylus collapse after a few months? Diamond 


perfect but cantilever suspension 
gone? Forty odd dollars down the 
drain. Stanton stylii just don't 
collapse. If you happen to get 
one that does, we'll swap 
you a new one. So we can 
frame yours. 

Then think how much longer 
your records will last with 
Stanton (remember static 
compliance doesn't mean a thing, 
but it's the only figure you're likely to 
get), think how clean your records will sound because 
you're not amplifying hum, and think of the distortion 
that's probably less than your amplifier. Think, and 
you'll agree—the X factor is the deciding one. 


SOLE AUSTRALIAN DISTRIBUTORS 


leraija Industries pty. ltd. 


M- 

h 


266 Hay St., Subiaco, Western Australia. 6008 


BJD Electronics P/L. OLD. Brisbane Agencies, N.S.W.W.C. Wedderspoon P/L. S.A.Sound Spectrum, 
191 Bourke Street, 72 Wickham Street, 193 Clarence Street, 33 Regents Arcade, 

Melbourne 3000. Fortitude Valley, Old. 4006 Sydney. N.S.W. 2000 Adelaide, S.A. 5000 
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performance characteristics — but quite 
highly priced in comparison with the more 
common piezo-electric types. 

Magnetic pickups, as a class, deliver a 
relatively low level of output signal, ap¬ 
proximating that from a microphone or 
magnetic replay head. Unlike piezo-electric 
pickups, they provide no inherent correc¬ 
tion for the original recording charac¬ 
teristics so that the amplifier into which 
they operate must provide high gain and full 
frequency compensation as well. The need 
for a special amplifier involves extra 
complication and cost. As a result, the use 
of magnetic pickups tends to be confined to 
the more expensive and elaborate class of 
record playing equipment. 

Magnetic cartridges (therefore pickups) 
are rarely, if ever, manufactured with a 
“turnover” facility; complication of the 
stylus assembly would almost certainly 
prejudice their ultimate performance and 
this would be unacceptable in a prestige 
component. 

AUDIO AMPLIFIERS 

Now for a brief look at the subject of 
amplifiers. 

Because the subject is large and the space 
available is restricted, it may be helpful to 
cover some of the necessary ground, 
glossary style, listing and explaining terms 
which occur very frequently in discussions 
about audio amplifiers. 

POWER OUTPUT: This is the amount of 
audio power which an amplifier, without 
producing serious distortion, can deliver to 
a loudspeaker. To be meaningful, it is best 
based on the RMS voltage which the am¬ 
plifier will deliver across its intended load, 
when fed with a continuous or steady tone 
input signal. The resulting figure is referred 
to as the “RMS”, or “continuous tone”, or 
“steady tone” power output — terms which 
have a fairly basic significance, not likely to 
be misunderstood. 

Unfortunately, a practice has grown up of 
quoting the power output of amplifiers an 
the basis of a pulsed input signal and / or 
the peak rather than the RMS output 
voltage. The resulting output figures in 
terms of “music power”, “peak power” or 
“peak music power” look much more 
impressive in specifications but that is their 
main virtue (or should it be their main 
vice?). When comparing amplifiers, it is 
best to do so on die basis of the RMS figure, 
unless the significance of other figures is 
clearly understood. 

In transistor portable receivers, the 
available audio power lies in the range 0.1 to 
0.5 watt RMS. In mains powered domestic 
radio and television receivers, from 2 to 
about 10 watts is usually available. The 
power output from specialised high quality 
amplifiers is more commonly in the range 
10 to 50 watts. 

GAIN or AMPLIFICATION: This refers to 
the amount of amplification which is 
available in an audio amplifier system and 
is closely related to the magnitude of signal 
which has to be fed into it to obtain its 
maximum power output. From what has 
been said in earlier pages, it will be ap¬ 
parent that an amplifier which has to work 
from a microphone or magnetic pickup will 
need more gain or amplification than one 
which has to work from a crystal pickup or 
radio tuner. 



A modern high fidelity amplifier. The multiplicity of knobs and switches gives the operator 
close control over the general balance of the reproduction and allows the amplifier to be 
used easily with radio tuner, phono pickup, tape deck, &c. 


FIDELITY or QUALITY: These are broad 
terms which describe the corresp<Hidence 
between the reproduced and the original 
signal. A good amplifier is one which is 
characterised by high-quality reproduction 
or High Fidelity. Putting it another way, it 
could be said that such an amplifier will 
introduce a minimum of distortion. 

DISTORTION: This term has already been 
explained. As with microphones and 
pickups, an amplifier can introduce 
frequency distortion, harmonic distortion 
and intermodulation distortion. 

INSTABILITY: An amplifier can oscillate, 
either due to an internal design fault or 
because of incorrect external connections. 
The oscillation may occur at an audible 
frequency and be heard as a “plopping” 
noise, a growl or a whistle, depending on its 
pitch. Alternatively, it may occur at 
a supersonic frequency and, while it will not 
then be directly audible, it will generally 
affect the performance of the amplifier in 
other respects, often causing noticeable 
distortion and a severe reduction in power 
output. 

HUM: Hum is a fairly familiar problem in 
amplifiers operating from the power mains, 
being evident as a consistent low-pitched 
humming sound. It is due to energy from the 
AC power mains reaching the amplifier 
circuitry through lack of filtering in the 
power supply, through poor design in other 
respects, a faulty component or by un¬ 
suitable arrangement of the signal input 
leads. 

NOISE: As distinct from hum, an amplifier 
may produce a certain amount of noise, 
most evident when the volume control is 
turned towards maximum. Most amplifiers 
produce some noise, evident as a gentle 
hissing or rustling sound, but it can reach 
objectionable proportions as a result of poor 
design or a faulty component. 

By far the largest number of audio am¬ 
plifiers in common use are those which 
serve as the audio systems of ordinary radio 
and television receivers. Their power 
output, as already indicated, is modest, 
being no greater than necessary — or 


convenient—for the particular class of use. 

Their gain, or amplification, is also 
modest, since they need operate only from 
the comparatively large signal available 
from the detector. 

The order of fidelity r^uired might 
typically warrant such descriptions as “fair 
only” for small transistor receivers or 
“acceptable” in the case of dom^tic radio 
and television receivers. Listeners usually 
accept the sound from radio and TV 
receivers without much question, provided 
it is not positively “unpleasant” or “harsh” 
— which is as good as saying that the 
distortion level may be significant but not 
intolerable. 

In terms of facilities, the minimum 
requirement is a volume control, being 
normally a potentiometer which affords 
control over the amount of signal passing 
through the amplifier and therefore the 
loudness of the sound, as ultimately heard 
from the loudspeaker. 

A large number of receivers also have a 
tone control which usually takes the form of 
a potentiometer, so arranged in the circuit, 
that its operation allows the treble response 
to be reduced at will. 

It might be considered that use of a tone 
control in this way is a form of deliberate 
frequency distortion and this may well be 
true. However, many listeners seem to like 
the “mellow” kind of sound which results 
from attenuating the higher frequencies 
and provision of a control for this purpose 
is, at one time, a concession and a sales 
feature. 

Where a receiver is to be used as part of a 
“radiogram,” with the combined facility of 
playing records, there follows the im¬ 
plication that the user may be rather more 
critical than usual, and more demanding in 
terms of fidelity. 

There is a tendency, therefore, for the 
amplifiers in radiograms to be designed to 
marginally higher standards and, in some 
cases, to provide separate knobs for con¬ 
trolling independently the level of bass and 
treble. 

While these controls can conceivably be 
used to improve the sound from a record 
which exhibits questionable bass-to-treble 
balance, they are more frequently used to 
modify the sound to the way the listener 
happens to prefer it. 
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Ersin 

MULTICORE 
5 CORE 

The world's 
finest 

cored solder 

Throughout the world, in the 
electronics field, Ersin Multicore 
is the choice. The formation of 
the five separate cores of high 
quality flux ensures that the flux 
melts before the solder, wetting 
the surfaces, thus ensuring 
high quality, uniform joints. 

SPECIFICATION APPROVALS 

Multicore Solder meets all appropriate 
national specifications and is exported 
to 63 countries throughout the world. 
Ersin Multicore is completely guaranteed. 



MULTICORE SOLDERS (AUST.) PTY- LIMITED 43 Birmingham St., Alexandria, N.S.W. 2015. 

Distributors: Greendale Engineering & Cables Pty. Ltd. — in all capital cities. Also available at your parts suppliers. 


River ohm mkro resistors I/I6w 



River Ohm micro resistors 
are eminently suitable for 
low power applications 
where long life, economy, 
microminiature size, high 
stability and close tolerance 
are required. The resistive 
element is of a CERMET 
construction encapsulated in 
a heat resistant insulating 
paint in standard 
international colour codes 
for ready identification. 


Leads are of solder coated 
copper wire with a minimum 
15 mm length and 0.3 mm 
diameter. Excellent 
solderability is ensured when 
using either manual or dip 
soldering techniques. 


Characteristics 

Resistance value: 30 ohm to 
100 K ohm -r 5%,E-24 grid 
Wattage rating: W. 
Maximum operating voltage: 
lOOV / Maximum overload 
voltage: 100 V/Temperature 
coefficient: + 700 p.p.m /°C 

PLESSEY 
Ducon 

Plessey Ducon Pty. Limited 
Box 2, Villawood, N.S.W. 2163 
Tel. 72 0133. Telex 20384 

MELB: Zephyr Products Pty Ltd 56 7231 
ADEL: General Equipments Pty Ltd 
63 4844/BRIS: Douglas Electronics Pty 
Ltd 97 8222/PERTH: H. J. McQuillan 
Pty Ltd 214821 Everett Agency Pty Ltd 
8 4137/N.Z.: Henderson (N.Z.) 64189 
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Over and above the large number of 
people who own and use radiograms on a 
fairly routine or casual basis, there are 
many with an intense interest in reproduced 
sound and these fill the ranks of the so- 
called high fidelity enthusiasts. “Hi-Fi” 
entousiasts, as a group, tend to purchase or 
build amplifiers with facilities and per¬ 
formance figures well ahead of the am¬ 
plifiers used in ordinary radiograms. 

Almost invariably, such amplifiers in¬ 
clude an extra stage, referred to as a pre¬ 
amplifier, to enable them to operate from 
the low level signal produced by a magnetic 
pickup. This provides the extra am¬ 
plification necessary, as well as the 
requisite frequency compensation or 
equalisation. 

Again, almost without exception, high 
fidelity amplifiers incorporate a special 
tone control stage providing facilities for 
treble boost or treble cut, and bass boost 
and bass cut. These are often supplemented 
by rumble and noise filters, lou^ess 
conpensation circuits and so on. With such 
facilities, an enthusiast can vary the 
balance of sound to suit his own tastes, or 
cope better with recordings which are 
technically suspect. 

As already mentioned, the power output 
available from special quality amplifiers is 
usually quite high, in the i*ange of say 10 to 
50 watts. 

Precautions are taken also to ensure a low 
order of harmonic and intermodulation 
distortion from the amplifier. This is 
secured automatically, in part, by 
providing for high power output so that, in 
practice, the amplifier is always operated 
well below its maximum capacity. In ad¬ 
dition, however, the circuit and components 
are selected with greater emphasis on 
performance and less on cost and com¬ 
plexity. 

Considerable attention is paid also to 
filtering and to other iwints in the design 
which might affect the inherent hum level. 
B^ause the loudspeaker systems used in a 
high fidelity inst^ation are likely to be 
very efficient at 50 and 100 Hz, the two main 
hum frequencies with 50Hz power mains, an 
amplifier hum level which might be un¬ 
noticed in a fairly ordinary receiver or 
record player, may be quite objectionable 
in a premium quality installation. 

As far as actual design is concerned, 
quality amplifiers vary widely, both in 
physical appearance and electrical cir¬ 
cuitry. However, while many claims and 
counter-claims are made, it is not difficult 
to produce amplifiers, these days, which 
have excellent characteristics and which 
add very little to the total distortion of a 
reproducing system. 

LOUDSPEAKERS 

From amplifiers, we pass to a brief 
discussion of loudsj^akers. Since at least 
1930, the vast majority of speakers used for 
sound reproduction have been of the so- 
called dynamic type, using the moving coil 
principle of operation. 

In this t^ of loudspeaker, a small 
solenoid coil, wound usually on a paper 
former, is attached to the apex of a cone. 
T^e cone is suspended within the frame of 
the loudspeaker by a corrugated ring or a 
“spider” around the apex, and a corrugated 
cloth or ring around the periphery. So 
suspended, it is able to move back and forth. 



Rear view of a typical loudspeaker cone, 
with the voice coil cemented to its apex. 
Special flexible leads connect the voice coU 
to lugs or terminals mounted on the cone 
housing. 



A dynamic fie moving coil) loudspeaker, 
sketched in cross-section. Note the flexible 
support around the edge and the apex of 
the cone. The magnetic field surrounding 
the voice coil can be provided either by an 
electromagnet or a permanent magnet. 



A 6/9-inch ova! permanent magnet 
dynamic loudspeaker — a size commonly 
used in car radio installations. The magnet 
is attached centrally to the cone housing. 
Above it is the output transformer — an 
item that has largely disappeared as valves 
have given place to transistors. 


although it always tends to return to an 
intermediate or rest position. 

The moving coil or voice coil attached to 
the apex of the cone is arranged to be inside 
a magnet structure which envelopes it in a 
strong magnetic field (see diagram). 
Initially, the coil structure is not affected by 
this field because it is made of copper wire 
and wound on a paper foi;mer — both non? 
magnetic substances. 

HoH^ever, if audio current from the 
amplifier is passed through the voice coil, 
the current sets up a magnetic field which 
interacts with the fixed magnetic field, 
causing the coil to move rapidly back and 
forth with the alterations of the audio 
current. In fact, it behaves as a simple type 
of motor. 

As the coil vibrates back and forth, it 
imparts the same motion to the cone, set¬ 
ting up air waves which recreate the 
original sound. 

During the 1930s the vast majority of 
dynamic (i.e. moving coil) lou^peakers 
used an electromagnet system to provide 
the fixed magnetic field, because this was 
the most convenient and effective way at 
the time. Surrounding the voice coil was a 
structure of soft iron enclosing a quite large 
coil containing, usually, many hundreds or 
even many thousands of turns of eapper 
wire. 

Current was passed through this so-called 
field coil, sometimes from a separate DC 
power supply gnd sometimes by wiring the 
field coil directly across the high tension 
supply in the associated receiver or am¬ 
plifier. A third and popular arrangement 
was to wire the field coil in series with the 
power supply, so that it functioned also as a 
filter choke. 

The DC resistance was an important 
characteristic of a field coil, since it had to 
suit the voltage and current available from 
any particular power supply, receiver or 
amplifier. 

The DC resistance of loudspeaker field 
coils ranged, commonly, from about 700 
ohms to about 7000 ohms. Values from 700 to 
2500 ohms were most frequently involved in 
the “filter” connection, while those above 
2500 ohms were frequently connected 
directly across HT supply circuits. 

The actual wattage dissipated in the 
fields, being also a measure of the strength 
of the magnetic field produced, ranged from 
3 or 4 watts in very small loudspeakers to 
about 25 watts in very large ones. 

Since that era, it has become possible to 
produce permanent magnets for loud¬ 
speakers which can provide the same field 
density — or greater much more easily 
and cheaply than from electromagnets. 

As a result, field coil type or elec¬ 
trodynamic loudspeakers have given place 
to loudspeakers using permanent magnet 
fields, described in full as “permanent 
magnet dynamic loudspeakers”. In fact; 
this type of loudspeaker is now so universal 
that a permanent magnet field is taken for 
granted, electrodynamic units being found 
only in very old equipment. 

A second major factor to do with dynamic 
loudspeakers is the resistance or im¬ 
pedance of the voice coil. This coil has to be 
relatively small and light, to be able to 
vibrate at hi^ audio frequencies. With rare 
exceptions, it has to be limited to a few 
dozen turns of fine copper or aluminium 
wire wound on the cylindric^ former. The 
impedance at audio frequencies lies usually 
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UP-133 
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UP-163 

330 
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70 
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70 
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4 INCHES = 20 WATTS.SO POWERFUL. 

UP Series SpeaKers are top-grade mechanical 2-way speaker units, with aluminum die-cast construction, employ¬ 
ing stronger magnetic circuit than for the previous FE and SR series speakers, composite material cone paper 
made by a new production technique and a dome-shaped radiator for high-range frequencies. 

Full-range type UP series speakers can be utilized for the full-range reproduction as well as exclusively for middle- 
range or middle through high-range reproduction. The UP series speakers are designed in high compliance type. 
This assures massive bass reproduction, yet needs only tiny speaker enclosure. The UP series will be ideal 
systems for front speaker system of 4-channel stereo as well as rear speaker system. 


Distributed by 

ZEPHYR PRODUCTS PTY LTD 

70 Batesford Road, Chadstone, Victoria Phone: 56 7231 
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within the range 2 to 35 ohms, with 4, 8 and 
16 (rfims being the values most commonly 
encountered. The DC resistance of a voice 
coil, as measured on an ohmmeter, is 
usually about 0.8 of the nominal impedance. 

An impedance of this general order is 
much too low for direct connection to valve 
type audio amplifiers. These as a rule 
require to work into a load impedance 
typically within the range 2000 to 10,000 
ohms. 

As a result, it has been standard practice 
to provide a coupling transformer — or 
ou^ut transformer — between a valve 
amplifier and the loudspeaker. The trans¬ 
former is given a turns ratio such that it 
can match the output load requirements of 
the amplifier to the resistance or im¬ 
pedance of the loudspeaker voice coil. The 
output transformer is sometimes fitted into 
the amplifier, sometimes attached to the 
loudspeaker frame. 

While a huge number of valve type am¬ 
plifiers are still in service (in record and 
tape players, radio receivers and TV sets) 
most new audio systems use transistors. As 
(hstinct from valves, audio power tran¬ 
sistors can operate directly into the order 
of impedance which can be presented by a 
loudspeaker voice coil. As a result, the need 
for an output transformer has largely 
disappeared. 

The small' output transistors used in 
battery-powered portable radio receivers 
and record players commonly require to 
operate into a voice coil imp^nce in the 
range 20 to 50 ohms. Mains powered radio 
and television receivers use loudspeakers 
with a nominal impedance in the range 10 to 
20 ohms, while high fidelity systems com¬ 
monly require loudspeakers with an im¬ 
pedance in the range 4 to 16 ohms. 

With transistor amplifiers it is par¬ 
ticularly important to observe their load 
requirements when attaching or sub¬ 
stituting loudspeakers. A transistor am¬ 
plifier should never be operated into a 
loudsp^ker impedance lower than its 
specifications allow; the higher peak 
currents which can flow in these cir¬ 
cumstances may ruin the output tran¬ 
sistors. Operating into a higher than op¬ 
timum load will not usually cause damage, 
though it will normally reduce the available 
power output. 

As most readers will probably know 
already, loudspeakers vary in size from the 
very tiny units used in transistor portable 
receivers to very large units, 12 to 18 inches 
in diameter, used in home hi-fi systems, 
electronic musical instruments, public 
address, theatre systems and so on. 

Very tiny loudspeakers are broadly 
capable of doing no more than producing 
the limited kind of sound heard from baby 
transistor receivers. The potential quality 
rises with cone size but, from nominal 6- 
inch loudspeakers upwards, other 
characteristics, as well as mere size in¬ 
fluence the ultimate quality of sound. 

If advertisements are to be believed, 
there are no poor loudspeakers in this class, 
only good through to superb! In fact, 
however, quality of reproduction varies 
enormously and tne newcomer, surveying 
the scene, must rely partly on independent 
recommendations and the general principle 
that quality follows price, at least in a 
measure. 

Perhaps it should be mentioned that the 
majority of loudspeakers are designed for 



Fitting a baffle (b) increases the path length 
from front to rear of the cone and improves 
propagation of low frequency sound. 

and used as full-range units; that is to say, 
they are fed with the full range of 
frequencies available from the amplifier 
and reproduce those frequencies to the 
extent of their ability to do so. Not unex¬ 
pectedly, some loudspeakers are much 
better than others in this respect. 

Where extra cost can be tolerated, there 
is some advantage in splitting up the 
frequency range so that all Sie lower 
frequencies are handled by one loud¬ 
speaker (say below 3,000cps) while the 
higher frequencies are handled by another. 
Or, again, three loudspeakers may be used 
as a group with one handling frequencies 
below say 400Hz, another frequencies 
between 400Hz and 5,000Hz and a third 


handling frequencies above 5,(X)0Hz. 

Where this is done, it is usual to select 
loudspeakers design^ to handle the ap¬ 
propriate range of frequencies. 

Those designed to handle only the lower 
frequencies are commonly referred to as 
“woofers,** while high frequency loud¬ 
speakers have acquired the name 
“tweeters”. Where a mid-range loud¬ 
speaker is used, it is commonly a general- 
purpose type, but fed only with the middle 
frequencies. 

To divide up the signal in terms of 
frequency, so that it can oe diverted to this 
loudspeaker or to that, frequency divider 
networks are commcmly employed, in¬ 
volving one or more capacitors and, 
frequently, one or more inductors. 

BAFFLES, ENCLOSURES 

For proper results, a moving coil loud¬ 
speaker must be provided with some form 
of baffle system. 

When the loudspeaker cone vibrates at an 
audio rate, it alternatively compresses and 
rarifies the air adjacent to its surface, 
creating sound waves. These move way 
from the cone at the normal speed of sound 
— approximately, 1,100 feet ^r second. 

At frequencies above a few hundred Hertz 
the sound waves radiate fairly efficiently 
into the surrounding area, more or less as a 
broad beam of sound diverging from the 
surface of the cone. Sound is actually 
produced from both surfaces of the cone — 
front and rear — but that from the rear is 
liable to be obstructed by the body of the 
loudspeaker and whatever supports it. 

However, toward the lower end of the 




SUGGESTED RETAIL PRICE FOR/FOA SYDNEY $191.00 


• 4 BANDS COVERING 540 Kcs. TO 30 
Mcs. 

. TWO MECHANICAL FILTERS ENSURE 
MAXIMUM SELECTIVITY. 

• PRODUCT DETECTOR FOR S.S.B. RE¬ 
CEPTION. 

• AUTOMATIC NOISE LIMITER. 

• LARGE TUNING AND BANDSPREAD 
DIALS FOR ACCURATE TUNING. 

• CALIBRATED ELECTRICAL BANDSPREAD. 

• “S” METER AND B.F.O. 

• 2 MICROVOLTS SENSITIVITY FOR 10 
dB S/N RATIO. 


Address . 


376 EASTERN VALLEY WAY, ROSEVILLE,2069. 
Cables and Telegraphic Address; 'WESTELEC; 
Sydney. Phone 40 1212 
Please forward free illustrated literature 

and specifications on Trio equipment. 


COMMUNICATIONS 
RECEIVER 
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. a few straight answers 

on SHRINK PLASTIC 


BasicaMy — either modified P.V.C. or Cross Linked Polyolefin tubing which is 

1 specially extruded and supplied in a pre-expanded form. When heated, the tube 
shrinks to form over and fit any shape. Of course that's only basic — if you want to be 
" fancy we have Heat Shrink Teflon — adhesive lined or meltable wall tube — triple 
shrink sleeves — end caps — shapes etc. 

2 Depends on how specialised your need is! We have Thermotite Thin Wall P.V.C. 
Shrink Tube (we make it here in Sydney) from 3c. per foot! Or sophisticated tubing 
■ that will really put a hole in your bank account. 

3 We can and will sell you a mile of Heatshrink tubing — or a couple of feet! We make a 
■ lot of money with the first and a lot of friends with the second. 

4 Yes! We stock shrink plastic of every kind from all over the World. Forget about 
■ months of v/aiting for overseas delivery — you buy it off the shelf! 

5 Simple — slip on an oversize sleeve — Heat and it's on! For fast, safe, shrinking we 
^ manufacture a range of portable heat guns. However, any heat source (Gas flame. 
Oven, Radiator etc.) will actuate the shrink tubing. 

6 With a name like ours, do we have to tell you! Heat Shrink plastic tubing is our bread 
■ & butter — so when you "think shrink" — come to the specialists. 

HEATSHRINK AUSTRALIA PTY LTD. 

138 Willoughby Road, Crows Nest, N.S.W., 2065. 
PH: 43 4316 

INTERSTATE DISTRIBUTION: 

Melbourne: E. R. Cornish, 38 7359 o Brisbane: R. Parnell, 86 7136 o 
Adelaide: A. Menzies, 45 3100 o Perth: Plastics Ltd, 8 4038 o Auckland: 
Scott-Young & Masters, 68 6024. 


Total Qmlity from 
Germany 


The Perfection 3013VHS 

with Diamatic 


Hi-Fi Stereo Home System with Multimat Turntable. 

Ultimate performance, German Precision at prices you can 
afford. We supply direct 

$359 

Choice of larger speakers at little extra cost. Complete with 
Shure Cartridge, 4 speaker system, 20 watts RMS, 

Frequency resp. 25-30.000cps ± 1.5 db. 

See the Total Sound Display 

UHER — Tape recorders; PE — New 1973 Diamatic Turntables; Wega 
Systems — The shape of tomorrow, at:— 

German Hi-Fi Quality Products, a division of; 

5 McLaren Street, North Sydney — 92 4171 
^ Lothian Street, North Melbourne — 329 8211 
“ k A Also available at: Photo HI-FI. 367 Pitt Street, Sydney. 
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frequency spectrum, there is an increasing 
tendency for air, compressed as the cone 
moves in either direction, simply to flow 
around to the other side of the cone, where 
there is a zone of rarefication. Thus, instead 
of the loudspeaker radiating low frequency 
sound into the surrounding area, it tends 
simply to “pump” air back and forth 
around the periphery of the cone. 

As far as the listener is concerned, the 
loudspeaker becomes less and less efficient 
as the frequency is lowered and the 
reproduction therefore appears to be 


cabinets are commonly referred to as 
“enclosures”. Loudspeaker enclosures are 
designed and built to a variety of patterns 
and given a variety of names, some of which 
are basic technical terms, others being 
names which zealous proponents have 
dreamed up! 

The discussion has been confined to or¬ 
dinary dynamic types and their baffle 
requirements for the reason that they are, 
far and away, the most widely used. It must 
suffice merely to mention other types which 
the reader may encounter: 



.! 








A typical compact speaker system measuring 14 x 8 x 8y2 inches. The rear view shows the 
two speakers and the frequency divider network 


lacking in bass. 

To overcome the effect, it is necessary to 
limit the flow of air around the periphery of 
the cone and thus ensure that the low 
frequency pressure waves are propagated 
into the listening area. 

The most elementary baffling method is 
to mount the loudspeaker over a hole cut in 
a flat board. The larger the board the 
better, since it then provides more complete 
isolation between the front and rear of the 
cone. If the loudspeaker could be mounted 
in a dividing wall between two rooms, the 
isolation would be virtually complete. 

Because neither flat baffle boards nor 
holes cut in a wall are a very practical 
solution to the problem, it is much more 
usual, for domestic situations, to have the 
loudspeaker of a radio/TV receiver or 
radiogram mounted in the front face of an 
ordinary radio or TV cabinet. 

A large cabinet provides a fair degree of 
baffling and ensures reasonable bass 
response but, as the cabinet is diminished 
towards “mantel” or “portable” size, bass 
response tends to diminish with it. The 
extreme is seen in personal portable 
transistor sets where the combination of a 
tiny loudspeaker and very little effective 
baffling results in reproduction which is 
completely lacking in bass. 

While the vast majority of loudspeakers 
are mounted in radio and TV cabinets of one 
kind or another, those interested in better 
quality reproduction have put an enormous 
amount of effort into devising baffle 
systems. — some to give optimum bass 
response, irrespective of size and price, 
right through to the other extreme, where 
the prime objective is small size with bass 
response preserved as far as possible. 

Baffle systems other than mere radio 


P.A. HORN LOUDSPEAKERS: Commonly 
used for outdoor public address work, these 
have a compact moving coil driver unit 
feeding into the small end of a metal horn. 
Speakers of this type are substantially 
weatherproof, highly directional and ef¬ 
ficient over the range of “speech” 
frequencies, being therefore well suited to 
public address applications. However, 
restricted frequency range severely limits 
their usefulness for reproducing music. 

ELECTROSTATIC LOUDSPEAKERS: 
These have a very thin metallic membrane 
adjacent to, but separated from, a metallic 
back plate. When audio voltages are fed 
between membrane and back plate, the 
membrane vibrates and creates sound 
waves. The device may be likened to a 
capacitor having one plate flexible enough 
to vibrate in the presence of applied signal 
voltage. Small electrostatic loudspeakers 
have been used frequently as “tweeters” 
but full-range electrostatic loudspeakers 
are available. The latter are highly 
regarded for their performance but have 
not, as yet, posed any significant challenge 
to the conventional dynamic type. 

RIBBON LOUDSPEAKERS: These are the 
converse of the ribbon microphone. In the 
loudspeaker, a thin non-magnetic metal 
ribbon, usually about Sin by V 4 in, is 
suspended in an intense magnetic field. 
When signal current is passed through the 
ribbon, it vibrates and sets up sound waves. 
Ribbon loudspeakers are suitable only as 
tweeters and, while capable of excellent 
results, ar6 expensive and rather easily 
damaged. 

(To be continued) 


^ BATTERY SAVER 

REGULATED 
BATTERY ELIMINATOR 
Multi Voltage 4.5, 6, 7.5, 9V 



TYPE PS164 



• Unlimited operation of Battery-operated 
Transistor Equipment from 240 Volt 
AC Mains at negligible power cost. 

• Output regulated to prevent speed 
variation in Tape Recorders motors. 
Constant Voltage to radios, etc., gives 
more undistorted power at high vol¬ 
ume. 

• Approved by Electric Supply Authori¬ 
ties. 

• Double Insulated for extra safety. 

• Ideal for 4.5, 6, 7.5, or 9V Transistor 
Radios, Tape Recorders, Small Tran¬ 
sistorised Amplifiers and Test Equip¬ 
ment, etc. 

• Filtered to ensure hum-free operation. 

• Output selected by rotary switch, re¬ 
cessed to prevent accidental alteration 

Technical Specifications: 

Input 220/240V 50H2. 

Output 4.5, 6, 7.5 or 9V DC Regulated, 

Maximum Current 0.3 Amps. 

Regulation less than 10%. 

Ripple — less than 0.25% RMS. 

Dimensions ZVi ins. x IVz ins. x 2 ins. 

(90 X 65 X 50mm.). 
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Elementary 

Electronics 


Decimal decoder 

I 

for binary counter 


The binary counter, intriguing though it may be, is of little practical value on 
its own. Its read out form is, to say the least, unfamiliar and conversion to the 
more familiar decimal form is essential. 


I^st month, we described a simple 8421 
BCD counter. This month, we will show how 
to make a simple decoder which, added to 
the counter, converts the binary numbers 
into their decimal equivalents. A simple 
lamp readout is used, similar to the binary 
readout, and both the binary number and its 
decimal equivalent are presented at the 
same time. As well as giving an insight into 
binary operations, the unit makes a dandy 
little display, eminently suitable for 
school open days, radio club demon¬ 
strations etc. 

The circuitry involved in the 
decoder driver section may look complex 
but is, in fact, quite simple. It is composed 
of a diode logic (DL) AND gate, followed by 
a transistor lamp driver. Each decimal 
digit requires one of these stages. The 
drivers use the same type of transistor as do 
the flip-flops, but the lamp resistor 
arrangement is slightly different. Because 
only one lamp is on at any one time, a single 
ohm resistor in the positive line is suf¬ 
ficient. 

The first step is to convert last month’s 
binary counter to one which will return to 
zero on the 10th pulse instead of the 16th 
pulse, as it does in its “natural” form. To do 
this we made a diode “AND” gate which 
senses the tenth input, as indicated by the 
binary reading 1010. A more detailed ex¬ 
planation of this gate is given a little later. 

We anticipated that, by using the output 
from this gate to drive a transistor, we 
could re-set the flip-flops to 0000 by feeding 
a pulse into the re-set line. 

This, however, was not to be. The pulse 
from the transistor was able to re-set either 
of the two set flip-flops, but not both. This 
was because the re-set pulse was dependent 
on the number 1010 being present in the 
counter. When the pulse appeared on the 
reset line, a race condition was established 
whereby one or other of the two flip-flops 
would reset before its partner, thus 
removing the 1010 from the register, and 
ending the pulse. 

Obviously, we had to find some way of 
stretching the pulse. There are many ways 
to do this, but not all of them are suited to a 
simple circuit like this. In addition, we 
wanted to use a circuit which our readers 
would readily understand. The 
arrangement we finally adopted uses only 
three additional components, most of which 
readers are likely to have from previous 
projects. It uses a relay, a BC108, and an 
electrolytic capacitor. The BC108 drives the 
relay and the capacitor damps its action to 
lengthen the pulse. 


This idea, shown in Fig. 1, works very 
well. To damp the relay, we connected the 
capacitor (lOOuF) across the winding. 
Because of the low impedance in the 
transistor circuit, the capacitor charges 
almost immediately the transistor is turned 
on. after which the relay pulls in. This 
applies a pulse from the supply line to the 
re-set line, which changes the flip-flops FFB 
and FFD back to the 0 state. As soon as 
either flip-flop changes the AND gate output 
drops to zero and the transistor turns off. 

This would normally cause the relay to 
drop out, but because of the capacitor 
across the coil, it holds in until the 
discharging current (through the relay coil) 
drops below that required to hold the relay 
in. This extra time ensures that re-setting is 
complete. It also slows down the overall 
speed of the system, but we have been 
unable to beat it, using either a manual 
pulser or a telephone dial. 

The presence of the charged capacitor 
also prevents the sudden collapse of the 
magnetic field around the relay coil. Thus 
there is no dangerous EMF induced into the 
circuit and the relay does not need a 
protective diode across it. 

With the counter re-setting to zero after 
each tenth pulse, we have a true binary- 
coded decimal decade counter. We can now 
look at the decoding circuitry. 

This is shown if Fig. 2, and the bottom of 
this should be visualised as joining the top 
of Fig. 1. Note also the numbered terminals 
on the right hand side of Fig. 2. These 
numbers represent the decimal digits to be 


read out. When a voltage appears at any one 
of these terminals it will operate the 
readout device — BC108 and lamp — in¬ 
dicating that decimal number. 

To explain the decoding circuitry, let us 
assume that the binary counter has been set 
to a specific number, say decimal 3 or 
binary 0011. To sense this condition we need 
to detect that FFA and FFB (Fig. 1) have a 
1 at their Y outputs and that FFC and FFD 
have a 0 at their Y outputs. 

Because it is easier to sense all the same 
logic levels we modify this slightly. Instead 
of using the Y output of FFC and FFD we 
use the cogiplementary outputs of these, 
called the “Y bar” output, and look for a 1 
instead of a 0. Since a 1 at the Y bar output is 
the same as a 0 at the Y output we are, in 
fact detecting the same condition. 

The presence of a 1 at FFA Y output 
means that the potential at that point 
(referred to the negative rail) will be 
almost equal to the positive rail, 9 volts 
Similarly, this same voltage will be applied 
to resistors Rl, R3. R5, R7, and R9. 
Superficially, this would appear to allow 
each of the odd number output terminals to 
rise to this voltage, but this is not so. 

Take, for example, line 5. D5a connects to 
the Y bar output of FFB, while D5b connects 
to the Y output of FFC. Both of these outputs 
are at 0 when 3 ((WIT) is stored in the 
counter. 

Therefore, both diodes will be forward 
biassed and all the current through R5 will 
flow through them to the negative rail, via 
the conducting transistor in the flip-flops. 
Or, if you prefer, line 5 will be pulled down 
to a potential close to that of the negative 
rail. This value will be too small to turn on 
the readout transistor connected to ter¬ 
minal ,5. This situation applies even if only 



T/?/s is a symbolic version of the circuit on page 97, December issue. Changes involve the 
addition of three decoding diodes, a BC 108, a relay, and a lOOuF capacitor. The re-set line 
has been modified, using four 2.2k resistors in place of the original Ik. 
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one diode is forward biassed. 

In the case of line three, the two diodes 
D3a and D3b are reverse biased; D3a 
because it connects to the Y output of FFB, 
which is at I, and D:^b because it is con¬ 
nected to Y bar output of FFC, which is also 
at 1. 

Thus, the BC108connected to terminal 3 is 
turned on and its associated lamp, which 
should be labelled “3”, will light. 

Having explained the operation of this 
AND gate network, we can now revert to 
the AND gate network used to operate the 
re-set line, and the promised explanation of 
how it works. We have no doubt that some 
readers will have already realised that both 
operate on the same broad principle. 

Simply stated, each has a positive voltage 
line feeding a transistor base via a 
relatively high value resistor (4.7k). Also 
connected to this line are a number of 
diodes which, ultimately, are connected to 
(he negative rail. Only when all the diodes 
are reversed biased, or non-conducting, can 
the positive rail rise to a high enough value 
to forward bias the transistor. While any 
one diode is conducting, the transistor 
cannot conduct. 

Because our counter employs four flip- 
flops. and the condition of each one has a 
b(*aring on any number stored in the 
.system, it would appear, at first con¬ 
sideration. that any decoding network 
would need to interrogate all four flip-flops 
in order to be certain that the correct 
decimal number was read out. For 
example, in Fig. 1, we have shown four 


diodes as part of the AND gate, one for each 
flip-flop. 

But note that we have shown one of these 
dotted. The truth is, we do not need it. It 
would do no harm if it was fitted, but would 
be a waste of a component and the labour of 
fitting it. Similarly the gates for decimals 2 
to 9 in the decoder have less than 3 diodes. 
In fact, the 8 and 9 decoders have only one 
diode and one resistor. To understand why, 
let us explain the “sufficient definition” 
concept. 

One of the most interesting aspects of 
decoding is that it is not necessary to fully 
decode most numbers. The reason is that 
certain sections of most numbers are 
unique to that particular number — take for 
example, the number 8 — or 1000 in BCD. In 
all the BCD numbers from 0 to 9 no other 
number starts with a 1 and ends with a 0. 
Therefore, it is not necessary to provide 
circuits which will decode the 2nd and 3rd 
figures ~ they do not make the number an 
identity by itself. 

Examine the two coloumns of BCD 
numbers. The first shows the pure BCD 
number, and the second its sufficient 
definition. Zero and 1 (decimal) are the only 
numbers which must be fully decoded. 

In the case of the re-set decoder, to sense 
decimal 10. the decoding network senses 
101-. Because ten is the only number with 
these three digits occupying the first three 
bits, we can program the decoder to extract 
this information. And. because a completely 
separate decoder is used for this function, 
there is no chance that the decimal decoder 
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The major portion of this circuit is the decoder. The readout circuit is on the right of the 
numbered terminals. The flip-flop terminals at the bottom of the decoder circuit match 
those at the top of Fig. 1. 


PLAN 

YOUR 

FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 


progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 


tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio- 
technology. 


KNOW 

WHERE 


YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorqugh ar\d practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with Individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 
Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and International wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical Instruction on equipment). 
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will read out the 10 (1010) as an 8 (1000). 
Although it may sense it momentarily, the 
reset function is so rapid that the figure 
would not be read out. 

Because it is necessary to decode only the 
sufficient definition of the number, we are 
able to save the cost of ten diodes — a 
significant saving, even in a simple project 
of this size. Imagine the savings if we were 
dealing with a large computer. 


DECIMAL 

BINARY 

SUFFICIENT 

NUMBER 

NUMBER 

DEFINITION 

0 

0000 

0000 

1 

0001 

0001 

2 

0010 

-010 

3 

0011 

-on 

4 

0100 

-100 

5 

0101 

-101 

6 

0110 

-no 

7 

0111 

-111 

8 

1000 

1—0 

9 

1001 

1—1 


To make construction of the decoder as 
simple as possible, we used a piece of 
“Veroboard”. This is a phenolic paper 
laminate base, with parallel rows of copper 
running lengthwise along it. The copper is 
drilled at regular intervals so that com¬ 
ponent leads may be pushed through the 
holes and soldered to the copper in the same 
manner as with printed wiring boards. 

The parallel rows of copper make for a 
very easy decode layout. Each track can be 
assigned a numerical value — for example, 
0 to 9; or a certain part of the circuit — the Y 
and Y bar outputs from each of the flip- 
flops. 

However, circuits of this kind, because of 
the large number of similar, but not iden¬ 
tical, configurations, can sometimes trick 
the beginner. Follow our diagram, double 
check all your work carefully, and there 
should be no mistakes. 

Unfortunately, at the time of con¬ 
struction, only 0.2in pitch Veroboard was 
available from our parts suppliers. We 
would have preferred a smaller pitch, say 
0.15 or O.lin. 

Because of the wide hole spacing in the 



The layout of the decoder / indicator 
circuitry, shown from the component side 
of the Veroboard. Oniy the BC108 bases 
connect to the copper. 


0.2in Veroboard, we had to solder lengths of 
tinned copper wire to some of the diodes and 
resistors to make them reach. This should 
be less of a problem if the closer pitch board 
is used. 

We used a standard size piece of 
Veroboard, 18in long by 20 copper strips 
wide. We need nearly all of tliese strips, but 
the board is longer than needed. For¬ 
tunately, it is easily cut and the surplus will 
almost certainly come in useful for other 
projects. To keep it, replace it in its plastic 
wrapping, which reduces the tendency* of 
the copper surface to oxidise. 

The decimal outputs 0-9 may connect to 
either end of the Veroboard, as may the 
inputs from the binary counter. There is no 
need to break any of the copper strips. 

Two different ways to construct the 
readout stage are possible. One is to use the 
same piece of Veroboard by simply 
soldering the transistor bases to the 
“output” copper strips. The other is to use a 
separate indicator board, with flying leads 
connecting the decoder and indicator 
boards together. We chose the former. 

We soldered only the base lead of each 
transistor to the board. The emitter leads 
were all bent parallel to the Veroboard and 
joined by a stout piece of tinned copper 
wire. This was then connected to one of the 
unused tracks, which became the negative 
supply. 

We located all the lamps on a separate 
panel made from a piece of tinplate. This 
was drilled so that each of the lamps 
screwed into a hole, making a common 
connection. The tinplate was then con¬ 
nected, via a single 33 ohm resistor, to the 
positive supply. Connection to the lamp 
terminals (the solder blobs on the end) was 
made with pieces of tinned copper wire 
which connected to the appropriate tran¬ 
sistor collectors. 

Some readers may wish to place the 
binary and decimal readout lamps in close 
proximity to each other. This is fine ~ in 
fact, it is probably the best arrangement, in 
that it allows direct comparison between 
the decimal number and its binary 
equivalent. 

Note that, if you use this wiring 
arrangement, two separate pieces of tin¬ 
plate, which are insulated from each other, 
must be used. One is for the “binary” 
readout, which carries the full supply 
voltage, and one for the “decimal” readout, 
which must be connected via a 33 ohm 
resistor. If the tinplate pieces are mounted 
close enough, this resistor may be con¬ 
nected directly between the pieces of tin¬ 
plate. 

Each of the “decimal” lamps is con¬ 
nected directly to its associated transistor, 
but each of the “binary” lamps has a 33 ohm 
series resistor connecting it to its associated 
transistor in the flip-flop. Do not forget to 
run the positive supply to the flip-flops 
themselves. 

At first glance, the counter / decoder 
might appear a little formidable, both in 
complexity and price. Taking two “bites” 
has reduced the complexity, but not the 
price. From the beginning we have con¬ 
sidered this project to be most suited to 
radio clubs, science classes, etc. 

Alternatively, we suggest computer 
boards as a source of components. Tran¬ 
sistors and diodes in particular are able to 
be obtained quite cheaply through this 
medium. 


The World's Best Turntable with the most beautiful 
matching Amplifier, made by ERA of 
FRANCE . . . Sole Agents for Australia: 

RECORDED MUSIC SALON. 

• Original power: 2 x 24 watt • power 
bandwidth: 30-30,000 Hz. • tone 
control: degree of bass: +18 dB at 70 
Hz; degree of treble: -F14 dB at 10 KHz 

• coefficient of distortion: 0,5% 

• signal-to-noise ratio: 50 dB • input: 
Phono magn.: 4 mV at 1000 Hz; Tuner: 
55 mV; tape: 450 mV at recording 340 
mV • output: loudspeaker-boxes 
contacts for DIN- and RCA-norm. 

Turntable models 444, 555, 666 always in stock . . . For catalogues and 
technical details please write to address below. Trade, wholesale and mail 
orders given prompt attention. 

RECORDED MUSIC SALON 

11 COLLINS STREET, MELBOURNE - 63 6257. 
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Elementary Electronics 
Ideas Worth Trying 


Jet Sound 

Regarding “Forum” (p52, July, 1969) which dealt with “jet 
sound”, I would like to describe a method I have used for creating 
this effect. 

A tape recorder is used, having two input circuits such as 
“AUX IN” and “MIC IN”. Signals from a radio are fed directly 
into the “AUX IN” socket, while those from the radio’s speaker are 
fed in via a microphone connected to the “MIC IN” socket. The 
slight delay and phase difference caused by one signal path having 
to travel through the air, and which can be varied by moving the 
microphone, creates a good “jet sound”. 

(Mr J. Ganter, Turramurra, NSW.) 

Soldering Hint 

When working on a project one is often frustrated by mislaying 
the solder. Here is a hint that may be useful. Sneak a peg from the 
washing basket — when the lady of the house is not looking — and 
wrap some solder around it. This can then be clipped to the iron 
cord, near the handle and one has instant solder! 

<Mr S. Neilsen, Singleton, NSW.) 

Transistor Protection 

When experimenting with transistors, the tendency for leads to 
break off with continuous use can be a serious problem. 

This can be overcome by soldering the transistor onto a small 
piece of Veroboard, say three strips of copper wide and an inch to 
an inch and a half long. Connections from the experimental circuit 
are then made to the copper strips with a minimum of risk to the 
transistor. 

(Mr B. Orr, Balgowlah, NSW.) 

Awkward Screw 

When a machine screw has to be started in an awkward place 
the following hint may help. Sharpen a piece of wood to a 
screwdriver point which will make a push fit into the screw slot. 
Even a match is suitable for some small screws, say up to Vain 
diameter. Use this to pick up the first couple of threads, then revert 
to a normal screwdriver. 

(Mr P. Emery, Como, WA.) 

Transparencies for Printed Boards 

In your November 1972 issue you describe how to photo-etch 
printed wiring boards, working from positive transparencies. This 
is fine, but younger readers, like myself, who may gather enough 
funds to set up the equipment, may lack the money to keep buying 
transparencies. 

To overcome this, I trace the pattern onto a piece of clear 
plastic using a spirit pen. If done neatly, this does a good job and 
may be used to make any number of boards. 

; (Mr G. Taylor, Warragul, Victoria.) 

This is Your Page 

Ideas Worth Trying is YOUR section — the readers of 
Elementary Electronics. In this section, we publish ideas sub¬ 
mitted by you. What is more, it is an easy way to increase your 
pocket money. We will pay a minimum of two dollars for any idea 
submitted and used. We will pay more if it shows particular merit. 

If you feel a photograph or diagram would help, by all means 
submit it. We will decide whether or not it is suitable for 
publication. If possible, submit both print and negative. Diagrams 
which are good enough for us to use directly are preferred, but a 
clear sketch from which our draughtsman can work will be ac¬ 
cepted. 

Send your ideas (preferably typed or printed) to: Electronics 
Australia, Ideas Worth Trying, PO Box 157 Beaconsifeld 2015. We 
will acknowledge receipt and — who knows — you may find your 
idea in print and a cheque in the mail. 


^TDK 

re-invents 

TDK Super 
(SD) Gasset 
the full range of music 
missing a note or 
skipping a beat. Make even low-priced 
recorders sound great! 

When we set out to make a cassette tape as true 
to sound as the most expensive reel tape we found 
we had to re-invent cassette technology. The 
result Is TD K Super Dynamic (SD). Cassette Tape and 
the only combination that meets the most critical 
professional standards and actually improves the 
performance of your cassette recorder. There's 
nothing else like it! 

Look at these TDK exclusives 

Superfine tape coating for super dynamic sound 
8 times as many magnetic 
particles as conventional tape. 

Superfine Gamma Ferric 
Oxide particles for better 
signal-to-noise ratio and 
much wider dynamic range 
without distortion. 



Dynamic 
:es record 



Micropolished surface for better frequency response 
TDK particles are densely and 
uniformly packed into the tape 
coating. Mirror-smooth lubricated 
surface means less wear on 
the recorder head. 

Good enough for high¬ 
speed computers 
The thickness of the binder and 
" oxide coating iscontroll^ to 



cMnsTTio^u. uet 


within 4 hundred thousandths 
- of an inch. No chance of signal 
dropouts because the coating is 

T_constantly in contact with 

Tape rolls true, won t recorder head , TAPEREO 

ride up and down 
Only TDK SD tapes have a tapered 
flange and a stainless steel 
pin, (instead of plastic) for 
perfect head-to-head alignment. 

Unique TDK clamp grips at two 
points instead of one 
Tape won't loosen or 
break under stress. 

Precision hubs reduce 
friction, — keep the 
wind steady and even. 




TDK CASSETTES have more than 20 
precision parts to ensure peak per¬ 
formance even after years of use. 
Conventional cassettes have fewer 
than 10 parts. 


ALL-FELf 

‘ BERYLLIUM PRESSURE PAD 
1 COPPER SPRING 

Uniform tape-to-head 
contact at all times 
High quality beryllium 
copper spring holds its 
tension permanently. 
Durable all-felt pad won't 
twist or yield under stress. 


Don't ask for tape. Ask for TDK. If your dealer doesn't have it, 

phone us. We'll tell you who does. ' 

TDK SD CASSEHES 

available in C-60, C-90 and C-120 sizes. 
Also the remarkable value TDK Low- 
Noise Cassettes. C-30 from about $1.49 
and C60-C90. Also TDK SD and Low- 
i Noise in reels. 

Australian Agents: CONVOY IMPORTS 

Cnr. Plunxett and Maclean Sts., Woolloomooloo, Sydney, N.S.W. 2011 
phone (02) 357 2444. 
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you get a superb 
piece of precision equipment 
— you also invest in the 
Tandberg standard of 
reproduction . . . "sound 
teproduction indistinguishable 
from the original". You get 
long term reliability — 
continuing high fidelity 
performance — and the 
pleasure of owning a 
professional instrument made 
by one of Europe's most 
famous manufacturers. Some 
of your hi-fi friends will be 
envious — but that's the price 
you must pay for your 
extra taste and discrimination! 

Probably the most popular 
Tandberg models are the 
30-41X and the 40-41X. Both 
feature the proven Tandberg 
Crossfield Head which 
provides wider frequency 
response, a superior signahto- 
noise specification and more 
natural sound reproduction. 
The Tandberg 30-41X is a 
stereo tape deck and the 
40-41X is a complete stereo 
system, with built-in stereo 
amplifier and wide-range 
speaker systems. 

Let's look at both Tandberg 
models: 


Mfien you 
buy a 

TANCDECG 
tape 
recorder 
you aet 
mere than 
ycu 

barfiained 

ter. 



TANDBERG 30-41X. Stereo tape deck. Three 
speeds — JVz, 3% and 1% ips. Frequency re¬ 
sponse — 40-20,000 Hz. Signal to noise — 60 dB. 
Features: e Twin VU meters e Inputs for tuners, 
pickups, microphones e 4 sound heads e Sound 
on sound e Flexible controls. Price: $464 inc. 
sales tax.H^ 



TANDBERG 40-41X. Complete stereo system. 
Three speeds — 7y2, 3% and 1% ips. Frequency 
response — 40-20,000 Hz. Signal to noise — 60 dB. 
Output — 20 watts RMS. Features: e Twin VU 
meters • Inputs for tuners, pickups, microphones 
e 4 sound heads e Sound on sound. Price: $690 
inc. sales tax.jjs 




, Bleakley Gray Corporation Pty. Limited. i 
I 28 Elizabeth Street, | 

I Melbourne 3000. . 

I Please send me full technical Inform- I 
I atlon about the TANDBERG 30-41X/40-41X i 
I (strike out model not required) and the I 
I name of my nearest Bleakley Gray fran- i 
I chlsed dealer. | 


NAME . 


ADDRESS.. 


..POSTCODE.. 


Prices are recommended prices only 
—trade-in valuations can make a world 
of difference! 

BG-TTR-1272 


See and hear both Tandberg 
models at all franchised 
Bleakley Gray dealers. Listen 
and compare. Tandberg 
superiority is clearly evident 
when you witness a 
demonstration, when you 
instal your new Tandberg, and 
years later — after hundreds 
of hours of musical pleasure. 


As we say, when you buy 
Tandberg you surely get more 
than you bargained for! 




> 




Australian National Distributors: 

Bleakly Corporation Pty.lJmHied. 




Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101 * Telex- 31904 
Sydney Office: 53 Victoria Ave.. Chatswood, N.S.W. Tel. 40 4522* 

Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 

INTERSTATE REPRESENTATIVES; N.T.: Pfitzner’s Music House. Smith Street. Darwin. Tel. 3801. 


Adelaide Offre 301 South Terrace. Adelaide, S.A. Tel. 23 6219 
Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Perth Office: 27 Oxford St,. Leederville. W.A. Tel. 81 4988 

Tas K. V/. McCulloch Ply. Ltd. 57 ..earge Street. Launceston. Tel. 2 5322. 








































CLASSICAL 

RECORDINGS 

Reviewed by Julian Russell 


Solti's Salome — still exciting 


STRAUSS, RICHARD — Salome. Complete 
Opera. Birgit Nilsson (Salome); 
Gerhard Stolze (Herod); Grace Hoffman 
(Herodias); Eberhard Wachter 

(Jokanaan); Waldemar Kmentt 

(Narraboth) and others with the Vienna 
Philharmonic Orchestra conducted by 
Georg Solti. World Record Club Stereo 
S 7 5158/ 9. 

When this set was originally issued by 
Decca in 1962, it offered a new technique for 
recording opera — Sonicstage. To quote its 
creator, John Culshaw . .we believe it 
represents a huge step forward in the quest 
for a technical-artistic alliance that will 
finally establish stereo recording as a 
legitimate operatic medium. It does not and 
will not, replace the theatre; but it does 
offer a new kind of personal involvement to 
the listener by placing him closer to the 
score, and thus to the drama, than has been 
possible hitherto. The impact, in “Salome,” 
may be disturbing; but it was meant to be so 
by Wilde (its original dramatic author), by 
Strauss, and by every conductor, cast and 
producer capable of assimilating the strong 
dramatic medicine it contains.” 

That Culshaw went on to even greater 
triumphs of recording in Wagner’s “Ring,” 
and especially “(Sotterdammerung,” in no 
way lessens his first achievement in 
“Salome.” The score throbs and writhes 
with vitality under Solti, without drowning 
the singers. And the principals are all 
magnificent in their respective roles. I had 
to listen to it carefully recently when 
comparing it to the much more modem 
version under Bohm for DGG. Without 
intending to disparage the Bohm recording, 
which has its own special merits, both in 
engineering and the conductor’s extremely 
sensitive performance, my preference still 
lies with the 10-year-old Decca set which, to 
me, has lost none of its excitement, 
urgency, and stamina. Now that it is 
available at a club price I regard it as a 
very great bargain indeed. 

★ ★ ★ 

ENGLISH, SELWYN GEORGE — Quintet 
for Wind. 

DREFUS, GEORGE — Quintet from the 
Notebook of J. G. Noverre. Sydney Wind 
Quintet. RCA Stereo SL16374. 

The score of the attractive Dreyfus work 
displays all the composer’s customary 
energy and wit. His allegiance to the French 
school of the 1920s is now well-known so that 
few will be surprised to find him going to an 
18th century French ballet composer- 
choreographer for inspiration for his 
quintet. But the work has nothing to do with 
ballet and I cannot imagine it us^ for danc¬ 
ing in any form. Although Dreyfus uses 


some Noverre material the music is much 
more his own style than Noverre’s. In this 
he resembles Stravinsky who, during one 
period of his work, used the music of other 
composers as the basis for a composition of 
his own. 

Before I go on to other things, I had better 
mention that the disc was excellently 
produced by Eric Clapham, has striking 
presence, and is admirably played. 
However, that there is a tendency — which 
also exists in most other wind combinations 
— to play everything, for the most part, 
with little or no dynamic variations. For 
most of the work, the playing, good as it is, 
remains on a single level of sound. The only 
real contrasts are to be heard at the 
pianissimo opening of the Largo (4th) 
movement. The music of Dreyfus may 
seldom be profound but I found this quintet 
consistently enjoyable. His quasi-French 
style becomes a rich piece of work in hands 
as skilful as his. He has also gained a 
reputation for being a musical prankster, 
something of an Australian “Till Eulen- 
spiegel,” and many, for this reason, refuse 
to take him seriously. Personally, I have 
always found his music easy to listen to, 
much of it improving on acquaintance, and 
all of it set down with all the assurance of 
complete technical mastery of the medium. 
And the themes he uses are often very 
alluring indeed. 

GJeorge English is not nearly so ingratiat¬ 
ing in his work on the reverse side. I must 
confess to surprise at such a solid Estab¬ 
lishment figure as he has proved to be as 
most of his previous compositions should 
here enter the ranks of the tone row boys. 
However, he sounds quite comfortable in 
this medium and a good deal more musical 
than most of the others who use it as a kind 
of musically mathematical exercise. It is 
from a remark on the record sleeve that I 
am assuming that he uses tone rows, 
although the result is musical enough to 
raise some doubts if you listen to it without a 
score. 

The quintet is in four movements labelled 
Capriccio (Allegro), Notturno (Adagio), 
Rondo (Allegro) and Fantasia (Allegretto). 
TTie timbre of most wind instruments 
makes the emission of nocturnal sounds 
difficult if spread, as it is here in the second 
movement, over any but a short period. By 
the way, I am not unaware of Bartok’s 
success in this field. If Dreyfus’ influences 
are French, Elnglish’s are as British as his 
name. Throughout the whole disc the 
players are are not only accurate but 
eloquent, except for the dynamic inflections 
mentioned above. Sudden changes of tempo 
are always cleanly brought off. With a little 
application both these works should find 
favour with the more broadminded, musical 


public. But don’t go to them expecting to 
find anything in the nature of a Mozart 
cassation. 

★ ★ ★ 

JANET BAKER — Mezzo-soprano recital. 
Songs and arias by Purcell, J. S. Bach, 
Handel, Mendelssohn, Berlioz, Faure, 
Mahler, Strauss, Elgar. EMI Stereo 
SOELP9853. Series 275. 

This disc was issued many months ago 
but somehow got to the bottom of a heap and 
so has been ignored. However I feel ftiat it 
might provide so much enjoyment to some 
listeners that I am reviewing it, late 
perhaps but better than never. It contains 
no surprises. Regular concert goers and 
record buyers will have heard most of the 
items some time or other, and many of them 
often. But all are sung with a fine true voice 
of alluring quality so flawlessly produced 
that there is much pleasure to be derived 
from hearing them again. It is interesting to 
note how Miss Baker changes her style to 
suit the material. Thus her whole attitude — 
and I mean whole — is different when she 
sings Faure, Purcell and Wagner. Perhaps 
there is nothing very special about this, but 
it is all done with such effortless polish that 
it supplies the listener with still more 
pleasure. 

Most of the texts appear on the back of the 
sleeve, but now and again one, usually well 
known, is omitted, probably because of 
problems of space. But Miss Baker’s diction 
is so perfect that eyen those listeners to 
whom the item is new should have no dif¬ 
ficulty at all in following the words. There 
are a few oddities in the labelling. With the 
exception of Gerald Moore’s no ac¬ 
companists’ names are mentioned, nor 
orchestras. And I’ll never understand why 
the sleeve has, on Band 6 of side 2, Miss 
Jacqueline Du Pre playing the Elgar Cello 
Concerto with the LSO under Barbirolli 
when there’s nary a sign of it on the disc. 
However this is a recital, not very ad¬ 
venturous perhaps, but still well worth 
having as an example of very beautiful and 
intelligent singing. 

★ ★ ★ 

SCHUBERT — Symphony No. 8 in B Minor. 
(The “Unfinished” completed with final 
movements from Schubert’s own 
material by Gerald Abraham) 
Rosamunde Overture. Royal Liverpool 
Philharmonic Orchestra conducted by 
Charles Grove. EMI Stereo OASD 2743. 
The “Unfinished” is so well known for its 
two completed movements that Gerald 
Abraham’s addition of the last two — a 
scherzo and finale — should have more than 
specialist interest. Before you play the 
record I suggest you read Professor 
Abraham’s persuasive note on the back of 
the sleeve. He offers no apologies for his 
additions but instead a very well reasoned 
explanation. 

By the way, it was not death in a garret 
that prevented Schubert from finishing the 
symphony but pressure on his time to 
complete other commissioned work. 
Schubert finished the two movements we 
know of the “Unfinished” in 1822. And he 
wrote the “Great” C Major Symphony in 
1828, the year of his death. There is 
therefore no need to drool sentimentally 
over the piece in its performance, an at¬ 
titude which Conductor Charles Grove 
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Famous British Cambridge high fidelity equipment is styled to suit the 
most sophisticated surroundings and has been selected by the Design 
Council of London. 

P 700 AMPLIFIER 

Engineered for the audio perfectionist! Power out-put more than 50 
watts RAAS per channel, fully complementary output stages and with 
over 50 dB phono overload margin. 

P 50 AMPLIFIER 

With similar technical features to the P 100. Over 25 watts per channel 
RAAS, both channels driven (typically 35 watts). Less than 0.02'^ 
distortion. 


R 50 

TRANSMISSION LINE 
SPEAKERS 

Transmission line features: Low 
frequency driver active from below 30 
to 400 Hz, loaded with a seven feet long, 
long-haired lambswool damped, 
tapered labyrinth. AAld-range driver 
active from 400 Hz to 3 KHz in a 
physically separate damped, tapered 
pipe, to avoid Intermodulation 
distortion. AAedium high-frequency 
unit with pressure driven, dome 
diaphragm ensuring wide dispersion of 
frequencies from 3 to 10 KHz. High 
frequency unit to carry response from 
10 KHz to beyond 25 KHz. 

All controlled by full, 4 — way in¬ 
duction capacitor crossover network, 
closely toleranced to ensure accurate 
crossover frequencies. 


CAMBRIDGE 



Hear Cambridge at these Interstate agencies: 

NSW: Encel Electronics Pty 
Ltd, 260 Elizabeth St, Sydney 2000.. 

SA: Challenge Hi-Fi Stereo, 6 
Gays Arcade, Adelaide 5000. 

TAS: Audio Services, 72 Wilson 
Street, Burnie 7320. 

Sole Australian Distributors: 

INTERNATIONAL DYNAMICS 
(AGENCIES) PTY LTD. 


OLD: Stereo Supplies, 95 Turbot 
St, Brisbane 4000. 

VIC: Encel Electronics Pty Ltd, 
431 Bridge Rd, Richmond 3121. 
WA: Albert's TV and Hi-Fi, 282 
Hay Street, Perth 6000. 


INTERDYN 


CLASSICAL RECORDS 


mercifully spares us. His reading of the two 
known movements are comfortably warm 
but quite without gush. 

I could not discover if Professor Abraham 
was commissioned to compose the two final 
movements or whether he did it off the cuff. 
Whatever the case they are very expertly 
put together using Schubertian material 
and style. Indeed it would be interesting to 
speculate if they could have been passed off 
as the original two movements recently 
found in some dusty library. Odder things 
have happened. But at any rate Professor 
Abraham has made a first class musical 
graft but whether the body of the work will 
reject it or not should be interesting to find 
out. The Side 2 fill, the Rosamunde Over¬ 
ture, is charmingly played and not made to 
sound a trivial, pretty piece worthy only of 
canned background. 

★ ★ ★ 

WAGNER — Tannhauser. (Dresden Ver¬ 
sion) Hans Hopf (Tannhauser); Dietrich 
Fischer-Dieskau (Wolfrom von 
Eschenbach) Gottlob Frick (Land¬ 
grave); Elisabeth (Grummer 
(Elisabeth); Marianne Schech (Venus); 
Lisa Otto (Young Shepherd) and others 
with the Orchestra and Chorus of the 
German State Opera, Berlin, conducted 
by Franz Konwitchny. A World Record 
Club Stereo Recording. S / 4227,8,9,30. (4 
discs.) 

In the September issue of “Electronics 
Australia” I wrote an enthusiastic review of 
the new Decca issue of Wagner’s Tann¬ 
hauser. There were many reasons for this 
praise. First, the conductor, Georg Solti, 
used the Paris version of the score with its 
dizzying bacchanale and the luxuriant first 
act scene between Tannhauser and Venus. 

To refresh your memory, this version was 
written many years after the original, 
which we now call the Dresden version,when 
Wagner had reached full maturity and had 
Tristan and Isolda and most of Siegfried 
behind him. I explained the reasons for the 
Paris version in some detail in the Sep¬ 
tember issue. I am much less enthusiastic 
about the Dresden version issued by the 
World Record Club. In the first place, 
despite the anachronistic style of the Paris 
graft the Dresden version of the first scene 
sounds, by contrast, very homespun. Indeed 
it sounds so faded that one is relieved when, 
at the beginning of the second scene, one 
hears the delightful little shepherd boy’s 
innocent ditty delightfully sung by Lisa 
Otto. She is well placed in recorded per¬ 
spective and there is nothing anomalous 
about the singing of the part by a woman 
instead of a boy. True, Solti, for Decca uses 
one of the members of the Vienna Boy’s 
Choir who, to my mind, quite unfairly, 
remains anonymous. 

I must confess to disappointment in the 
performance of Hans Hopf as Tannhauser. 
Hopf changes the colour of his ringing 
heidentenor so rarely that monotony 
becomes inevitable. His one exception is in 
Tannhauser’s Narrative in the last act. In 
his first scene with Venus in Act 1 the two 
indulge in what closely resembles a 
shouting match with Marianne Schech, who 
sings the part securely, reminiscent, not of 
the alluring Venus but of the nagging Fricka 
in the Ring. No wonder Tannhauser is 
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making preparations to leave her! 

In contrast to Hopf’s monotonous delivery 
you will hear the sensitively inflected 
performance of Wofram beautifully sung by 
Fischer-Dieskau. The silky quality of his 
voice makes Tannhauser’s sound like a 
bark. The chorus is good in the first act 
Pilgrims’ Chorus as it approaches and 
recedes but I thought it a little thin in the 
famous march in Act 2. Moreover in Act 11 
found the distant sheep bells required by the 
score a bit too assertive — enough to disturb 
my sense of pitch. The part of Elisabeth, 
sung by Elisabeth Grummer, after a very 
slightly shaky start, is a joy to listen to. She 
and Fischer-Dieskau singing together 
make most of the others sound very coarse 
indeed. A word of praise, too, for Gottlob 
Frick as the Landgrave. He uses his fine 
bass nobly and carries his not very exciting 
part with considerable dignity. 

When Fischer-Dieskau started to record 
some years ago, the polish of his phrasing 
and the eloquence of his diction were hailed 
with adulation by the public and> critics 
alike. Nowadays it is fashionable to accuse 
him of being precious. Judge for yourselves 
when you hear him sing “0, Star of Eve” in 
this production. I have never heard it 
delivered more tenderly. Under Kon- 
witschny the Berlin State Opera Orchestra 
plays with commendable accuracy but little 
excitement. The prelude to Act 3 is un¬ 
distinguished, to say the least. To sum up, if 
the extra dollars can be spared I strongly 
recomniend the Decca version to this 
budget priced set issued by the WRC. 

★ ★ . ★ 

MOZART — The Four Horn Concertos. 
Concerto Rondo (K.371). Fragment of 
Concerto (K.494 A). Barry Tuckwell 
(horn) and the Academy of St Martin-in- 
the-Fields conducted by Neville 
Marriner. EMI stereo OASD 2780. 
Australian Barrv Tuckwell has won an 
unassailable place for himself among the 
world’s best horn players and this disc is 
another example, if one were necessary, of 
his mastery of that treacherous instrument. 
I have never thought the Horn Concertos 
remotely among Mozart’s best work but 
whatever there is of elegance, resilience 
and tonal splendour is realised almost 
impassively by Tuckwell. I don’t mean the 


adverb to be taken in any pejorative sense. I 
suppose I really mean that Tuckwell makes 
it all sound too easy — which it certainly is 
not. 

Not unexpectedly Neville Marriner and 
the Academy of St Martin-in-the-Fields 
provide a perfect accompaniment 
mirroring the soloist’s changes of mood 
with instant adjustment, adding con¬ 
siderable zest to the fast movements and 
picking up the slower ones just when they 
seem to languish. The two shorter pieces 
make a generous bonus though I think in¬ 
terest in the disc, despite its perfection, will 
be limited. By the way, I almost forgot to 
mention the perfectly balanced harpsichord 
continuo that silvers the textures here and 
there. No jangling monster, this. 

★ ★ ★ 

Franz Liszt — Sonetto 104 del Petrarca. 
Ballade No. 2 in B Minor. Sonetto 123 del 
Petrarca. La Valee d’Obermann, Valse 
Oublie No. 1 in F Sharp Minor. Les Jeux 
d’Eaux a la Villa d’Este. Claudio Arrau 
(piano). Philips Stereo 802906LY. 

Arrau once told me over dinner that he 
nearly always played music differently on 
the concert platform than in a recording 
studio. When recording Beethoven, for 
instance, he was very restrained in his use 
of rubato, much more so than he would be 
when playing the same piece in a concert 
hall. His theory was that at repeated 
hearings in recorded form rubatos can be 
irritating when regularly anticipated. 
After a while they might even become in¬ 
tolerable. However valid this argument 
might be about Beethoven’s music, a 
moment’s thought will make it clear that it 
could not possibly apply to the music of 
Chopin or Liszt. And you will find no 
shortage of beautifully controlled rubatos in 
the disc under review. But they are never 
self-indulgent, stretching the music into 
formlessness. The musical thought flows 
on, uninterrupted, merely inflected in a 
style approved by the composer. 

For instance the B Minor Ballade is very 
Chopinesque in character — indeed it might 
well have been composed as a tribute to that 
composer after his death; and though Arrau 
raises it to heroic proportions, the rubatos 
are there just the same. It is a rewarding 
work with many changes of mood, ite 


transitions from sadness to passion all 
joined by an endless line of delightful 
melodies. I cannot imagine the two 
Petrarch sonnets being more poetically 
played. Although together they express 
many aspects of love, Arrau plays them 
with an elegance that reminded me of an 
example of Petrarch’s handwriting I once 
saw in the Vatican museum. All the pieces 
on this recital are in the romantic manner 
and I think Arrau and Rubinstein the last of 
the great romantic pianists. 

I have two quibbles to make. “The 
Fountains at the Villa d’Este” sounds a 
little ordinary after one recalls the fluidity 
of Ravel’s waterplay in his “Jeux d’Eaux.” 
And Arrau’s treatment of the “Valse 
Oubliee” is a little ponderous for such a 
trifle. Otherwise I can recommend 
everything about this disc with the greatest 
enthusiasm. Except for an occasional 
performance of the B Minor Sonata or one of 
the rhapsodies for piano and the two piano 
concertos very little of Liszt’s piano music 
is played today. This is a pity because Liszt 
was as great an innovator in piano music as 
he was in orchestral works. And in this 
capacity he has been unfairly neglected for 
very many years. This disc will at least give 
you the chance of familiarising yourself 
with some of his lesser played piano music. 

FOOTNOTE: After I came out of hospital 
last June I found among my accumulated 
mail a letter from a correspondent in, I 
think, either Queensland or the Territory 
asking if I had any information about a 
cassette catalogue. I have unfortunately 
lost the letter and must apologise for not 
being able to address the enquirer per¬ 
sonally, but I have made enquiries around 
the trade and none of the big companies 
operating in the record business — and 
these include cassettes, too — have ever 
heard of a catalogue of them. Perhaps the 
repertoire is not yet extensive enough to 
jusify such a venture, but I expect it soon 
will be. ® 


Your best companion for listening 
pleasure, HiFi Stereo Annual Send 
the coupon on page 47, Only $2.30 
posted. 


AUDIOSOUND 

QUALITY THE FRONT^NEL 



Confused about High Fidelity? We don't blame you. With the multitude of knobish arrays 
each claiming to out-do the other, you may welcome a genuine approach to high fidelity where basic 
quality with simplicity blend to give you high performance without unnecessary expense. 

Like to know more? Come and see us at THE EASTMAN AUDIO CENTRE where there is a quiet 
atmosphere, no parking problems and superb music played through a wide range of AUDIOSOUND 
equipment. 

EASTMAN AUDIO CENTRE, 4 TENGAH CRES. MONA VALE Ph.: 997-5308 
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Come hear JBLs new Lancer 
55. But brins a blindfold. 



/ That’s right. A blindfold. We 
want you to hear the sound 
pure, with nothing else on your 
mind, because the Lancer 55 has 
more presence, more richness, 
more sound than you’d believe. 


Then look at it. It’s gorgeous. 

Smoked glass top. Hand rubbed oiled walnut. 

A 3-dimensional grille in your choice of six colors. 

Come hear the Lancer 55. But remember the 
blindfold. 

We know you’re going to fall in love. 

You wouldn’t want it to be just a physical thing, 
would you? 


Imported €t Distributed By 



JERVIS AUSTRALIA PTY LTD 


PO Box 6 Brookvale 
NSW 2100 939 2922 
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VARIETY FARE 

REVIEWS OF OTHER RECORDINGS 


CHIMES AT EVENTIDE. Dr Charles 
Kendall. Stereo, Word WST-849e-LP. 
(From Sacred Productions Aust, 181 
Clarence St, Sydney and other capitals) 

Over the years, I have noticed several 
recordings featuring Dr (Charles Kendall, 
sometimes in association with an organ 
accompaniment. In this album the chimes 
are recorded substantiaUy alone but with 
just a touch or electronic enhancement 
lending a vibe-like quality to the sustain. 


Devotional Records 

MEET ME IN CANAANLAND. Stereo, 
Canaan CAS-9717-LP. (From Sacred 
Productions Aust.) 

This is yet another sampler, this time of 
albums in the Canaan range, imported from 
Word Inc., Waco, Texas. It features a 
variety of vocal groups ranging from fairly 
traditional quartets (not many) to C&W 
style, with plenty of driving rhythm. All 
told, there are fourteen tracks: The Eastern 
Gate (Happy Goodmans) — Then I Found 
Jesus (Cathedral Quartet) — Old Rugged 
Cross (Four Galileans) — A Closer Walk 
(National (]k)spel Band) — Sing Me A Happy 
Song (Singing Hemphills) — It*s AlriAt 
(Sunlighters) — I Know (Blue Riage 
Quartet) — Bring Back The Springtime 
(Steve Sanders) — Children Talk To Angels 
(Lewis Family) Joshua (The Inspirations) 
— You Can Have A Song (The LeFevres) — 
That Day Is Almost Here (Thrasher 
Brothers) — I’m Thankful Lord (Lowell 
Lundstrom Team). 


tracks, all from the one group or the one 
artist. Here are the titles: 

Crown Him With Many Crowns (Jimmie 
McDonald) — Fill My Cup, Lord (Norma 
Zimmer) — In The Garden (Dale Evans) — 
I looked Into His Face (Rivavltime Choir) 
— When I Kneel Down To Pray (Norma 
Zimmer, Jim Roberts) — The Moment Of 
Truth (Pat Boone Family) — Abi^ With 
Me (Anita Bryant) ~ Trumpet solo, Chuck 
Ohman (not as per label) — A New Name In 
Glory (Burl Ives) — Come Thou Fount 
(Frank Boggs) — Softly And Tenderly 
(Kurt Kaiser) — Sweet Hour Of Prayer 
(The Spurlows). 

I think youTl agree that that’s quite an 
array of Gospel talent and it’s very well 
recorded. A pleasant record to have in your 
collection. (W.N.W.) 


The phrasing, the number of tracks per 
side (10 & 9) and the pause between tracks 
all suggest that the record is intended to be 
played through a bell-tower system. It could 
certainly be considered very suitable for 
this purpose. Whether you would want to 
play chimes in the home is another matter. 

In keeping with the title, all the tracks 
pertain to ev&iing and are well known. To 
quote just a few: Day Is Dying In the West 

— Sun Of My Soul ~ Now The Day Is Over 

— An Evening Prayer — At Wordiip — A 
Perfect Day. 

In case you should want to buy the record, 
don’t overlook the strong “evening” bias. It 
would be quite inappropriate for public 
performance at any other time of the day. 

The recording is quite clean and while the 
chimes used have characteristic and not 
always harmonious overtones, they are not 
quite as disturbing (to my ear, that is) as 
some traditional tower bells. (W.N.W.) 


Instrumental, Vocal and Humour 


The emphasis is obviously vocal — typical 
rally platform warm-up material. Some will 
like it, others won’t. Better hear it for 
yourself! (W.N.W.) 

★ ★ ★ 

HEAR THE CRYIN . Ray Repp. Stereo, 
MYRRH MST-6509-LP. (From Sacred 
Productions, Aust.) 

(imposed and presumably sung by Ray 
Repp, the songs on this album are strictly 
contemporary: not so much traditional 
Gospel as they are message, comment and 
protest. Here are the titles: Hear Them 
Cryin’ — Easy Like Mountains — People 
Talkin’ — Tomorrow’s Sunshine — Without 
You — Go Find Yourself Another Poor Man 
— Can’t Find Your Song — The Typewriter 
Song — Don’t Look Now — Is That All The 
Wine. The diction is good but, for good 
measure, the words are printed in full on the 
jacket. The way is open to identify, study or 
imitate as you wish. 

Musically, the style ranges from gentle 
beat to soft rock, played by a group of 
capable musicians as listed in the notes. As 
I said, the concept is contemporary but mild 
enough in execution to catch the ear of the 
mature as well as the young. (W.N.W.) 

★ ★ ★ 

SWEETER AS THE YEARS GO BY. Word 
WST-8583-LP. (available from Sacred 
Productions Aust, 181 Clarence St, 
Sydney and other capitals). 

This is a sampler in that all the tracks are 
taken from other Word albums carefully 
identified in the jacket notes. However, a 
varied program can be a welcome change 
from the usual pattern of ten or a dozen 


FRANCE. Stanley Black conducting the 
London Festival Orchestra and Cborus 
with the Mormon Choir of England. 
World Record Club stereo S / 5222. 

This record is a delightful sound picture 
that conjures up a spreading canvas of 
images one associates with France, both 
modem and traditional. Side one consists of 
melodies from musicals with a Fraich 
theme. These are: I love Paris — What now 
my Love — Hi-Lilli, Hi-Lo ~ At Last At Last 
— Gigi — The Night They Invented 
Champagne — Thank Heaven for Little 
Girls. 

Side 2 carries more traditional music with 
La Normandie — Can Can — MademoiseUe 
De Paris — La Mer — Plasir D’Amour — 
Can Can — Aupres De Ma Blonde — Vive La 
Compagnie — Alouette — La Marseillaise. 
One interesting touch is the use of street & 
side-walk sounds as a lead-in to some of the 
tracks. The recording quality and surface 
are excellent and the stereo spread is used 
to advantage. (N.J.M.) 

★ ★ ★ 

VERDPS GREATEST HITS. RCA Red Seal 
stereo LSC-5011. 

Titles such as “Verdi’s Greatest Hits” 
certainly do not commend themselves to 
this reviewer, for he too readily envisions a 
collection of first-rate opera hi^lights 
murdered by second-rate artists. But such 
expectations could hardly be farther from 
reality. If ever I enjoyed reviewing a 
record, it is this one. 

And one would not need to be an opera 
afficionado to be enthused by this record — 
the performances are excellent. In fact, it 
makes an ideal introductory record to 
opera, particularly Italian opera. 


Quality of reproduction is variable, 
ranging from fair to very good. My sample 
had some surface noise and some trac^ 
had noticeable “pre-echo”. But this is of 
minor concern. 

There are two excerpts from La Traviata, 
both from Act 1: “Brindisi” and“Sempre 
libera” sung by Carlo Bergonzi and Mont¬ 
serrat Cabale; from Rigolelto: “Caro 
Nome”, “La donna e mobile”, “Solenne in 
quest’ora” and “Bella figlia dell’amore” 
sung by Anna Moffo, Alfredo Kraus, 
Rosalind Elias and Robert Merrill. 

Three pieces are included from n 
Trovatore: the Anvil Chorus, “Di quella 
pira” and “Miserere” with Leontyne Wee, 
Placido Domingo and the Ambrosian Opera 
fJhorus. 

Three excerpts from Aida complete the 
list: Triumphal March, “Ritoma Vincitor”, 
and “Celesta Aida” by Placido Domingo, 
Leontyne Price and the John Aldis Choir. 

If its the only record of opera you buy, buy 
this one. (L.D.S.) 

★ ★ ★ 
TRUMPET FASCINATION. Heinz 
Schachtner with Hans Bertram and his 
orchestra. Pdydor stereo 2371 178. 

Heinz Schachtner may not be well known 
to most readers but he has been playing the 
trumpet for a living since just after the war. 
He was the composer of “Midnight Blues”. 
It suffices to say that he is a very ac¬ 
complished player; and so is the orchestra 
of Hans Bertram. The arrangem^ts are 
lively and ideal for dancing. Although some 
people may not fmd light classics such as 
“Eine kleine Nachtmusik” set to the 
trumpet to their taste. The sound quality 
and stereo spread are excellent. 

Some of the tunes are: Melody in F —• 
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Within just 2 years black and white TV will be super¬ 
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Some of the tunes are: Melody in F — Dance Of The Hours 
(nutcracker suite) — Intermezzo from “Cavalleria Rusticana” — 
Die Moldau — Hungarian Dance No 2 (Brahms’). (L.D.S.) 

★ ★ ★ 

SWINGING BRASS FANFARES. The Swinging Brass Fanfares. 
Interfusion Stereo SITFL 934619. Festival Release. 

This is a predominately brass group with a rhythm backing of 
from guitars and percussion, thirty men in all. They swing through 
a bakers dozen of familiar numbers incling: Ole o Cangaceiro — El 
Condor Pasa — Obladi Oblada, Puppet On A String — El Cum- 
banchero — Rock Around The Clock — Geisterreiter. This last 
turns out to be that Western hit of twenty or more years ago, 
“Ghost Riders In The Sky’’. 

The dress of the players, as depicted on the record sleeve, is in 
keeping with the strong Latin-American flavour of the musical 
style. The stereo spread is normal and the recording is clean and 
free of the harshness that sometimes characterises lots of brass. If 
swinging brass is your forte then this record is a must for your 
collection. (N.J.M.) 

★ ★ ★ 

DYNAMIC BIG BAND PLAYS BACHARACH. Count Buffalo and 
his Big Band. Axis stereo 6034. 

There are no cover notes with this record but it originated in 
Japan so presumably “Count Buffalo” is a Japanese band leader. 
Nothing more can be deduced until the record is played — to reveal 
a typical Japanese big band which gives an adequate but not 
outstanding performance. A feature that some will like and others 
dislike is that the bass is rather pronounced. Apart from that, the 
sound is well up to standard. 

Bacharach tunes featured are: Raindrops Keep Failin’ On My 
Head — I’ll Never Fall In Love AgSiin — This Guy’s In Love With 
You — What The World Needs Now Is Love — Do You Know The 
Way To San Jose — Wives And Lovers — Alfie — The Look Of Love. 
(L.D.S.) 

★ ★ ★ 

POPULAR FAVOURITES IN BRASS. The Famous CWS (Man- 
Chester) Band. Conducted by Alex Mortimer. Fontana Special 
6870504. 

As the title suggests, this record has half a dozen well known 
orchestral set pieces arranged for and played by a brass band. The 
titles are: 1812 Overture — The Last Spring (Grieg) — Overture to 
The Force of Destiny (Verdi) — Light Cavalary Overture (Suppe) 
— Friedmann’s Slavonic Rhapsody No 2 — Elgar’s Pomp and 
Circumstance March. 

The surface on the review disc was marred by a series of ticking 
sounds on the run-in and the sound suffered a little from a harsh¬ 
ness that compromised an otherwise enjoyable record. (N.J.M.) 

★ ★ ★ 

I DON’T KNOW HOW TO LOVE HIM. Billy Vaughn and his or¬ 
chestra. Paramount (Festival) SPML-934361. 

If you like Billy Vaughn for his strong melody line and his gently 
rhythmic background, you’ll certainly not be disappointed in this 
recent album. It’s all very listenable with the title song being 
particularly amenable to the Billy Vaughn treatment. 

Here’s the list: Help Me Make It Through The Night — Golden 
Earrings — For All We Know — Stay Awhile — I Don’t Know How 
To Love Him — It’s Impossible — Me And You And A Dog Named 
Boo — Amour Amour — To The End Of This Day — Rise To The 
Sun — Kelli. 

The general balance and quality is good and it sounds fine as 
simulated quadraphonic. (W.N.W.) 

★ ★ ★ 

BONEY. Music from the television adventure series. Festival 
stereo FL :U660. 

“Boney” is a one hour adventure series filmed entirely in 
Australia starring the New Zealand actor James Laurenson. He 
plays an aboriginal police detective with the improbable mon- 
ninker of Napoleon Bonaparte. Sydney viewers, at least, will have 
already seen the show. 

Whether or not you like the show, it does have some quite 
listenable music. The composer, Sven Libaek, has managed to give 
it an Australian atmosphere by use of the harmonica and some of 
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the ideas originated by John Sangster in his LP, “Australia and all 
that jazz”. At the same time, it does not sound corny. Overall, it is 
very well done. And the same can be said of the recording stan¬ 
dard. The stereo spread is wide and even. 

If you want to sample the LP, try the “Boney title theme” ancf 
the “Love theme”. (L.D.S.) 

★ ★ ★ 

MOVIK HITS. Enoch Light and the Light Brigade. Project 3 Stereo 
SPJL 9:14611. A Festival release. 

Most of us have come to expect recording and arranging ex¬ 
pertise of a high technical standard from Enoch Light and this 
record is no exception. As a demonstration disc it would be ideal 
but, with so many movie albums on sale, the appeal might be short 
lived. The twelve titles include themes from current and recent 
movies including . . . Shaft — The Godfather Waltz — The Summer 
Knows — Theme From A Clockwork Orange — Fiddler on the 
Roof. 

The recording quality is excellent but the stereo tends to be 
somewhat overdone. If you are an avid movie fan this disc should 
appeal. (N.J.M.) 

★ ★ ★ 

() PLl’S G. Bert Kaemfert and his orchestra. Polydor stereo 2:il0 
198. 

Bert Kaemfert and his orchestra is one of the best known of the 
German big bands and justifiably so. He was at the forefront of the 
current revival in popularity of big bands that began about six or 
seven years ago. This latest record should help sustain his 
popularity as composer, arranger and bandleader. 

Disc quality and sound reproduction are both good and buyers 
need have no hesitation on this score. The tunes featured are: 
Never My Love — Dino’s Melody — My Way — Petula’s Song — A 
Tune For Tony — At The Rainbow’s End — Stoney End — A Song 
For Satch — All I Ever Need Is You — Theme from “Shaft”. 
(L.D.S.) 

★ ★ ★ 

A I.AWRENC’E WELK HIT COLLECTION. Lawrence Welk and 
his Orchestra. Interfusion ITFL 191/2 Stereo. 

Twenty-two recent hit tunes make up this two record set released 
by Festival at a special price of $7.95 The titles include: Go Away 
Little Girl — The Night They Drove Old Dixie Down — He’s So Fine 

— Take Me Home, Country Roads — Rainy Days and Mondays — 
Canadida — Look What They’ve Done to my Song, Ma — Snowbird 

— Close to You — Cracklin’ Rosie. 

The stereo spread is normal and sound quality leaves nothing to 
be desired. At the price it would be an easy way to acquire a well 
performed collection of popular hits of recent years. (N.J.M.) 

★ ★ ★ 

THE PHASE 4 WORLD OF FOREIGN FILM THEMES. Decca 
stereo SPA IGl. 

This is really a sampler record but at the price of $2.95 is quite 
good buying. Sound quality is variable but this will be noticeable 
only on good equipment. 

“I Will Wait For You” is performed by Frank Chacksfield and 
his orchestra. “Manha De Carnaval” and “Un homme, une 
femme” are performed by Los Machacambos. The theme from 
Elvira Madigan is played by Ronnie Aldrich and his two pianos. 
Altoghther there are twelve tracks. (L.D.S.) 

★ ★ ★ 

SLEEPY LAGOON The Waikikis. Concert Hall Record Club 
Synchro Stereo SPS-i:U2. (Concert Hall Record Club, no 
Parramatta Rd Ashfield.) 

The title .of this disc sets most of the mood for the twelve 
Hawaiian style numbers. These are: Sleepy Lagoon — Hawaiian 
War Chant — Pagan Love Song — Hawaiian Wedding Song — Bali 
Hai — Yellow Bird — Tahiti Tamoure — Dance Hula Dance — 
Road To Waikiki — The Waikikis on Parade — Hawaiian Soul — 
Whoopee. 

The stereo spread is normal, with a good surface and sound 
quality. A good buy at Club prices. (N.J.M.) 

★ ★ ★ 

BLACK VF2LVET. O’Donel Levy, guitarist. RCA VICTOR stereo 
M(iM 501. 

If ever an album could be misjudged by looking at the cover it is 
this one. The cover shows an Afro hair-styled negro fingering an 
acoustic guitar. One tends to jump to the conclusion that the album 
offers a selection of way-out rock music that is probably closer to 
cacophony. But in fact it features a delightfully polished combo 
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VARIETY FARE 



For goodness . . 
. . thank Grace 


In actual side-by-side comparisons — at hi-fi symposiums, 
listening panels and in critical reviews worldwide — Grace 
cartridges have been rated equal to, or better than the 
considered best or most expensive units available. These tests 
are confirmed by technical specifications to satisfy the most 
critical sound engineer. 

Surprisingly, Grace cartridges and tone arms are relatively 
inexpensive. 

Ask your hi-fi stockist. For goodness sake. 


Grace tonearms and cartridges available from: 


N.S.W.: Encel Electronics Pty.Ltd., 
260 Elizabeth St., Sydney 2000. 
S.A.: Challenge HI-FI Stereo, 6 Gays 
Arcade, Adelaide 5000. 

TAS.: Audio Services, 72 Wilson 
Street, Burnie, 7320. 


OLD.: Stereo Supplies, 95 Turbot St., 
Brisbane, 4000. 

VIC.iEncel Electronics Pty.Ltd.,431 
Bridge Rd., Richmond, 3121. 

W.A.: Albert's TV and Hi-Fi, 282 Hay 
Street, Perth 6000. 


such as you’re likely to find in a high-class 
restaurant or nightclub. 

Eight musicians are featured in Levy’s 
group but they don’t all play simultaneously 
and it never sounds unwieldy. The in¬ 
struments played are guitar, bass, tenor 
saxophone, flute, conga, trumpet, electric 
piano and organ plus drums and percussion. 
The recording quality is excellent; a good 
record for dining, dancing or relaxation. 

Tracks featured are: Watch What Hap¬ 
pens — Granny — I’ll Close My Eyes — 
Nature’s Child — Love Story — Didn’t I — 
I’ll Be Tliere — Misty — Call Me — You’ve 
Made Me So Very Happy. (L.D.S.) 

★ ★ ★ 

MAGGIE MAY. Peter Piccini at the 

Hammond Organ. Stereo, Calendar 

SR66-9946. 

Fronting a small combo, Peter Piccini 
plays a gently swinging, thoroughly 
relaxing program on the Hammond. All 
told, there are ten numbers: 

Another Time, Another Place — Maggie 
May — Spanish Harlem — Let Me Be Free 

— Banks Of The Ohio — It’s Too Late — 
What Are You Doing Sunday — What You 
Again — It’s A Sin To Tell A Lie — Mamy 
Blue. 

The quality is good and I can recommend 
this one as a background for dining or 
relaxation — provided you like the elec¬ 
tronic organ. (W.N.W.) 

★ ★ ★ 

SANDY SCOTT NOW. ATA stereo SATAL 

934642. Distributed by Festival Records 

Pty Ltd. 

Most readers will need no introduction to 
Sandy Scott. His TV appearances will have 
done that. All that need be written of this 
album is that his performance and 
presentation are up to the usual polished 
standard. Sound quality is good. 

Thirteen tracks are featured: It’s Im¬ 
possible — My Woman My Woman My Life 

— Charade — Love Story — If Ever I Would 
Leave You — If She Walked Into My Life - 
Now - First of May — Look At Her — This 
Ls My Life — This Day Of Days — Love Is A 
Beautiful Thing -- Shangri-La. (L.D.S.) 


JULIE ANDREWS SINGS. With Irwin Kos- 
tal and his orchestra. Stereo Camden 
CAS-7138. 

If you’re in a mood to be charmed, Julie 
Andrews will oblige in this album. I know 
the word has fallen into disuse but how else 
can one describe the girl, the mood and the 
music? 

It Might As Well Be Spring — Falling In 
Love With Love — We’ll Gather Lilacs — He 
Loves And She Loves — I’m Old Fash ion ec 
— You’re A Builder-Upper — Little Old 
Lady — My Ship — Cheek To Cheek — Come 
To Me, Bend To Me — So In Love — Matelot. 

A sound that goes well wHh the fireside, 
slippers and the late cup of cocoa. (W.N.W.) 

★ ★ 

FOR THE GOOD TIMES. Col Joye. ATA 
stereo SATAL 934616. Distributed by 
Festival Records Pty Ltd. 

One might wonder why Col Joye is still 
popular long after his style of singing has 


Sole Australian Distributors: 


inteHdyn 


INTERNATIONAL DYNAMICS (AGENCIES) PTY. LTD. 

P.O. Box 205, Cheltenham, Vic. 3192. 
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lost vogue. Apparently the answer lies right 
there — enough people still like his straight, 
unadorned performances. He can rightly be 
called an “honest” performer, meaning one 
who is free of pretention. 

The arrangements are well suited to 
Joye’s style on this album and the sound 
quality is good. Twelve tunes are presen¬ 
ted: Girl On The Billboard — Last Waltz — 
That’s Where I Went Wrong — There Goes 
My Everything — Gentle On My Mind — 
Ruby — Come Into My Life — Opal Man — 
You Brought Out The Best In Me — For The 
Good Times — Long Long Time — Honey. 
(L.D.S.) 

★ ★ ★ 

SUMMER OF *42. . A1 Martino. Capitol 

stereo ST 793. 

In the past, A1 Martino has certainly put 
out some ^eat numbers but, if this recent 
album indicates his present standard, then 
he has really slipped. His performance, by 
any standard, is lacklustre. Much the same 
can be said of the arrangements. If you’re a 
fan of Martino’s, you’d be well advised to 
listen before buying. If not, forget it. 

Ten tunes are featured: The Summer 
Knows — It’s Impossible — More Than 
Ever Now — Where Do I Begin — Come Run 
With Me — Losing My Mind — Look Around 
— Loving Her Was Easier — A Time For Us 
~ Gift Of Love. (L.D.S.) 

★ ★ ★ 
WENDY WAYNE LIVE. ATA stereo 34625. 

Distributed in Australia by Festival 

Records Pty Ltd. 

Wendy Wayne is an English nightclub 
singer and she is portrayed on this her first 
LP as just that, in a live atmosphere. She is 
good and is backed by a very competent 
orchestra. Sound quality is good and the 
stereo spread is wide, with Wendy singing 
centre stage. 

There are eleven tracks which include 
“What the world needs now”, “Everything 
is beautiful”, “On a clear day” and a 
medley of Judy Garland songs. (L.D.S.) 

★ ★ ★ 
INTRODUCING HMV / MELODIYA. 

Various artists and orchestras. Stereo, 

SOELP 9871. 

This sampler, priced at $2.75, has been 
issued by EMI to mark the issue of the first 
local pressings of Melodiya discs. These 
Russian recordings have achieved a fine 
reputation world wide for musical as well as 
technical excellence. Till now they have 
been imported from the EMI organisation 
in the UK. 

The program is a pleasing mixture of the 
familiar and the unfamiliar, including such 
items as the Polonaise from “Eugene 
Onegin” (Tchaikowsky) — Scene and 
Danse Espagnole from “Swan Lake” 
(Tchaikowsky) — March and Scherzo from 
“Love of Three Oranges” (Prokofiev) ~ 
Humoresque in D (for violin and orchestra, 
Sibelius) — On Watch from Symphwiy No. 
14 (Shostakovich) — Allegretta from Violin 
Concerto (Vainberg) — The Dawn, from 
“The Story of the Battle for the Russian 
Land (Shaporin). There are 14 tracks in all, 
with a very generous playing time — and all 
for $2.75. 

One item which many buyers will 
examine critically is the extract from 
Rodion Shchedrin’s arrangement for ballet 
of Bizet’s “Carmen” music. The recording 
of the complete score is available for those 
who find this extract to their liking. 


The sound throughout is fine, and the 
quality of this local pressing is beyond 
reproach. (H.A.T.) 

★ ★ ★ 

*J.B.* Sir John Barbirolli Conducts. Various 
orchestras. His Master's Vcdce, SOELP 
9905. 

With this disc you have the opportunity to 
acquire eight popular smaUer classics 
splendidly played by various orchestras 
under the baton of the late Sir John Bar¬ 
birolli for a mere $2.75 — and have the 
satisfaction of knowing that a royalty from 
the sale will go to the Sir John Barbirolli 
Memorial Foundation. The items presented 
are: Sheep May Safely Graze (Bach) — 
Waltz from “Serenade for Strings” 
(Tchaikowsky) — Norwegian Dance No. 2 
(Grieg) — Finlandia (Sibelius) — Pomp 
and Circumstance No. 2 (Elgar) — In¬ 
termezzo from “Madame Butterfly” 
(Puccini) — La Calinda from “Koanga” 
(Delius) — (Jold and Silver Waltz (Lehar). 

The dates quoted on the sleeve show that 
all tracks are of recent vintage, and ac¬ 
cordingly the sound quality is as good as one 
would expect from modern recordings. 
(H.A.T.) 

4 ¥ 4 

GREAT OPERA CHORUSES. Various 
artists, choruses and orchestras. Stereo, 
His Master's Voice OASD 2655. 
Presumably it is not necessary to do 
much more than list the titles here — if this 
kind of disc appeals, you should find this 
sufficient. Here they are: Easter Hymn 
from “Cavalleria Rusticana” — Anvil 
CTiorus and Soldiers’ Chorus from “II 
Trovatore” — Rataplan Chorus from “The 
Force of Destiny” — Fuco di Gioia from 


“Otello” — Humming Chorus from 
“Madame Butterfly” ~ Invocation to the 
Moon from “Turandot” — Soldiers’ Chorus 
from “Faust” — Les Voici from “Carmen” 

— 0 Isis and Osiris from “The Magic Flute” 

— Huntsmen’s Chorus from “Der 
Freischutz” — Bridal Chorus from 
“Lohengrin” — Spinning Chorus from “The 
Flying Dutchman” — Pilgrims’ Chorus 
from “Tannhauser”. 

Performed by some of the world’s leading 
opera groups, the quality of the per¬ 
formances may be taken as read. The 
Italian operas are performed by the chorus 
and orchestras of the Rome Opera House, 
the French operas by the Paris Opera 
Chorus and Orchestra, and the CJerman 
operas by the Chorus and Orchestra of the 
Bavarian State Opera. The sound is con¬ 
sistently good in all the tracks. (H.A.T.) 

★ ★ ★ 

A NIGHT IN MOSCOW. The New Sym¬ 
phonic Orchestra, conducted by Wal 
Berg. Stereo, Calendar (Festival) SR66- 
9945. 

A collection of traditional and light 
classical Russian melodies is presented 
here in lively style in arrangements by the 
conductor. Some of the arrangements are 
quite elaborate, involving numerous key 
changes, switching from major to minor 
and Carnatic tempo variations. The tunes 
are mostly very familiar, and even if you do 
not recognise them by the titles given here, 
you will probably know them by some other 
name — for example, “Plain, My Plain” 
was once quite popular as “Song of the Red 
Army”. 

The other titles are: The Volga Boatmen 

— Stenka Razin ~ Ukrainian Dance — 


ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94.1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 





Air cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 



PRICE $5.55 


Microphone Inserts 

MIc 43-3 

A Rochelle Salt (crystal) microphone insert in o die- 
cost cose with expanded oluminium grille. 

Dimensions . 43-66mm diameter 

8-73mm deep 

Output at IKHz . 52dB ref. IV/dyne/cm 

Response .. 30-7,000Hz 

Capacitance . 800 picofarads 

Ideal Load . . .•. 5 megohms 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents 


AMPLION (A’ASIA) PTY. LTD. 


29 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 
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Make 

music- 

not 

noise 

You may not realise it, but until now, 
even the best tape decks allowed 
a degree of noise during recording 
and playback. This may have 
been all right for conventional tapes, 
since they were far from perfect. 

But with the recent introduction of 
the low noise/high output tapes, 
it's no longer permissible. 

Which brings us to a new generation 
of decks by TEAC. And TEAC calls 
them Superior Sound/Low Noise decks: 
decks designed to get the most out of 
the low noise tapes as well as the 
conventional types. 

Five of these new generation decks 
are described here. If you'd like 
to know more, write to us and we'll 
send you the TEAC Catalogue, 
price list and franchised dealer list 

TEAC 



Stereo Tape Deck 
Model A-3300 

• Reel size 7" • Tape speed 
3% ips and 1V^ ips • Triple 
motor mechanism • Wow and 
flutter .06% at 1V% ips 

• F/R 25 to 24,000Hz 

• S/N Ratio 55 dB 



Automatic Reverse Stereo 
Tape Deck 
Model A-1250 

• 3 heads-4-head function 
.• Reel size 7" • Tape 
speed 3% Ips and IVi. ips 

• Triple motor mechanism 

• Wow and flutter .08% at 
1V^ Ips • F/R 30‘to 22,000 
Hz at 772 ips • S/N 

Ratio 55 dB 


Bi-directional record 
and playback tape deck 
Model A-4070 

• 4 Ferrite heads (6 head 
function). • Reel size 7” 

• Tape speed 3% ips and 
772 ips • Triple motor 
mechanism • Wow and flutter 
.06% at 772 ips o F/R 25 to 
24,000Hz at772 ips 

• S/N ratio 58 dB 



Stereo Tape Deck 
Model A-1230 

• 3 heads-4-head function 

• Reel size 7" • Tape speed 
3% ips and 7% ips • Triple 
motor mechanism • Wow and 
flutter .08% at 7% ips 

• F/R 30 to 22,000Hz at 
772 ips • S/N Ratio 55 dB 



Combination Head 
Stereo Tape Deck 
Model A-1030 
• Reel size 7” • Tape speed 
3% Ips and 7% Ips • One 


motor mechanism • Wow and 
flutter .08% at 7% ips 

• F/R 30 to 22,000Hz 

at IVz ips • S/N Ratio 55 dB 

• Auto Shut-off 


A SOUND IDEA 

Australian Distributors: Australian Musical IndustriesPty. Ltd., 155 Gladstone St, South Melbourne Vic., 3205. Ph. 69 7281 
619 Pacific Highway, St Leonards, NSW2065 Ph. 439 5752 
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VARIETY FARE 


Melody in F — Along the Peterskaia — 
Black Eyes — Two Guitars — Gopak — 
Coachman, Slow Down Your Horses — 
Evening Bells — Dance of the Buffoons. 
Played by a predominantly string or¬ 
chestra, the general effect could be styled 
“Palm Courtski’'. The sound is of good 
standard. (H.A.T.) 

★ ★ ★ 

TCHAIKOVSKY — Symphony No 5 in E 
minor. The Concertgebouw Orchestra; 
Amsterdam, conducted by Wolfgang 
Sawallisch. Stereo, Fontana, 6540 009. 

There have been many excellent bargains 
released on the Fontana label in the past 
year, and this warm performance of 
Tchaikovsky’s popular Fifth Symphony can 
be reckoned among them. I have no in¬ 
formation as to when this performance was 
first released on disc, but presumably it was 
at least ten years ago. Accordingly, the 
sound quality does not measure up to 
today’s standards; yet is still capable of 
satisfying those who are not rabid hi-fi 
addicts. However, there are no reservations 
about the performance. The orchestra was 
in excellent form and presented a full- 
bloodedly romantic performance of this 
most lyrical of symphonies. If you do not yet 
have a Tchaikovsky Fifth, this is well worth 
considering. 

★ ★ ★ 

1812 OVERTURE (Tchaikovsky) and 
WELLINGTON’S VICTORY 
(Beethoven). The London Symphony 
Orchestra conducted by Antal Dorati. 
Fontana 6547 020. 

The cover artwork for this disc has a list 
in large type of the various pieces of ancient 
weaponry which were used to provide 
realistic sound effects for the two “battle” 
pieces presented here. In fairly small type 
appears the name of the London Symphony 
Orchestra. In the Beethoven “Battle 
Symphony” at least, this differentiation is 
justified. For most of the time, the or¬ 
chestra is faintly discernible above the din 
of cannon and muskets, and its major 
contribution consists of drum rolls and 
trumpet calls. The tunes of “Rule Britan¬ 
nia”, “God Save the King” (or Queen if you 
prefer) and the French marching song 
“Malbroucks’en Va t’en guerre” (which has 
the same tune as “For He’s a Jolly good 
Fellow”) pop up here and there, otherwise 
the musical element is minimal. I think the 
main appeal of this piece will be to those 
who like to stage mock battles with toy 
soldiers —- it should make useful 
background music. 

The “1812” overture also has gun noises, 
as well as a carillon peal towards the end, 
which successfully drowns out the or¬ 
chestra. The orchestra appears to be a 
rather smallish group for this occasion — 
perhaps the cost of hiring the guns and bells 
was so high that economies were necessary 
in other directions. Whatever the reason, 
although they certainly play well enough, 
they can manage only a lightweight “1812”. 
Presumably these performances were 
recorded some ten years ago. The sound is 


good, and maximum use has been made of 
the stereo spread for the special effects 
desired. 

★ ★ ★ 

BIZET — Symphony No 1 in C, and excerpts 
from A Midsummer Night’s Dream, 
incidental music (Mendelssohn). The 
Chicago Symphony Orchestra, con¬ 
ducted by Jean Martinon. Stereo, RCA 
Victrola VICS-1628. 

There are not many recordings of Bizet’s 
delightful little C major symphony around, 
so this budget priced Victrola is very 
welcome, particularly when played as well 
as herfe. The CJhicago players are not so cold 
as many American orchestras, and infuse a 
warmth into this performance without 
which it would seem very unsubstantial. 
The ease with which the string sections cope 
with the faster passages puts one in mind of 
the Cleveland Orchestra, renowned for their 
precision. The woodwinds also do well in the 
plaintive second movement. 

On the reverse side, the excerpts from 
Mendelssohn’s “Midsummer Night’s 
Dream” go very well indeed. However, on 
this budget price disc you get budget price 
sound, and this is particularly noticeable in 
the restricted dynamic range — for 
example the change in level from the 
opening pp string passage to the ff tutti in 
the Overture is riduculously restricted. 
There is noticeable distortion in some parts, 
particularly towards the centre on both 
sides. 

★ ★ ★ 

BEETHOVEN — Symphony No 3 “Eroica’’. 
The Boston Symphony Orchestra, 
conducted by Charles Munch. Stereo, 
RCA Victrola ViCS-1626. 

This disc is from the same stable as the 
Bizet disc reviewed above, but it does not 
suffer from the disadvantages of poor 
quality sound, and although this must be a 
reissue, the sound is very good, with 
adequate dynamic ranges and no noticeable 
distortion. Moreover, the Boston players 
present an admirably virile performance of 
this great masterpiece, proving once again 
that they are one of the great orchestras of 
the world. Unfortunately the second move¬ 
ment has to be interrupted for the turnover. 
This is one of the problems of recording this 
symphony, and it seems an insuperable one, 
if it is to be accommodated on two sides. At 
its modest price, this disc can certainly be 
regarded as a bargain. 

★ ★ ★ 

ADAM HARASIEWISZ — Piano works of 

Brahms and Liszt. Stereo, Philips 
“Universo” series 6580 049. 

Brahms is represented in this selection by 
his “Variations on a Theme by Paganini’, in 
which the theme, as is well known, is the 
same as Rachmaninoff used for his varia¬ 
tions for piano and orchestra. Liszt is 
represented by the seldom played 

Hungarian Rhapsody No 11 in A minor, the 
very popular Hungarian Rhapsody No 6 in 
D flat, and the old pianists’ warhorse, the 
“Mephisto Waltz No 1”. 

Adam Harasiewisz is a very fine (Hiopin 
performer, but I had not previously heard 
him play Brahms. His style in the Brahms’ 
Paganini Variations is certainly different 


IN 3 WEEKS 

YOU PLA Y 
GUITAR 


Have fun, 
friendships 
with music. 
Play • GUITAR 
• ELECTRIC 
GUITAR •ORGAN • 
DRUMS • PIANO. 
Succeed quickly with 
this amazing “Learn- 
at-home“ Method. It's alive with fast 
learning enjoyment. You quickly 
advance from beginner to popular 
player or pay nothing. Clip coupon 
now for FREE “Learn To Play" Details 
and FREE Joe Cocker Music Voucher. 


FREE BOOK COUPON 


MELODY MUSIC MAKERS 
405-411 SUSSEX ST. 

Box 3689 G.P.O. Sydney 2001 
(In NZ. Box 2820 Auckland) 
Please mail me this FREE Booklet 



NAME. 


ADDRESS. 


My favourite 
instrument is 


(4/25) / 


“INNERBOND" 

(Resd.) 

BONDED 
ACETATE 
FIBRES « 

FOR PACKING IN 

SPEAKER ENCLOSURES 


A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for sound absorption. 
"INNERBOND" is light, clean, dust-free and 
easy to handle. Because all the fibres are bonded 
"INNERBOND" will hang as a "curtain" and 
will not fracture or break down due to vibration. 
"INNERBOND" is odourless, highly resistant to 
attack by bacteria or fungus and is vermin 
repellant; "INNERBOND" at 16oz sq. yd. has a 
normal thickness of 1" and at this density is 
recommended as a packing in speaker en¬ 
closures for sound absorption. 


If unobtainable 

For 1 $q. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
For 4 sq. yds. as above send $6.50 

th 

Postage paid in Australia and Territories 
to the manufacturers. 

WONDER WOOL 

PTY.LTD. 

87 JAMES STREET, LEICHHARDT, 
NSW 2040. 

Box 548 — GPO, Sydney 2001. 
Phone: 56 2780. 
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Dusty, scratched records 
sound awful. 



Record Protection Kit 


Gives records maximum protection and will 
maintain them in good condition and 
guarantees perfect reproduction. 

The maintenance set comes in an attractive 
display pack for easy storing and contains 
the following items; 


1. Antistatic cleaning cloth 2. Stylus brush 
3. Disk preener 4. Disk holder. 




Great listening without 
disturbing the family 

use Goldring Stereo Headphones. 




Engineering (A’asia) Pty. Ltd. 


New South Wales: 26-28 Ricketty St., Mascot, 2020. Tel. 669-6088 

Victoria: 162 Pelham St., Carlton, 3053. Tel. 347-5177 ■ Queensland: 35 Balaclava St., Woolloongabba, 4102. Tel. 91-4972 
South Australia: 207 Flinders St., Adelaide, 5000. Tel. 23-3488 ■ Canberra: 19 Molonglo Mall, Fyshwick, A.C.T. Tel. 95-8248 

Western Australia: 32 Northwood St., Leederville, 6007. Tel. 81-1018 
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from that of other pianists I have heard in 
recent years, being rather on the light¬ 
weight side, and with the lyrical aspects 
prominent. However, to my mind Brahms 
can stand a lighter touch, and if you have no 
preconceived ideas, this could very well 
become a favourite performance. I think a 
bit more drama in the Liszt would have 
been preferable, but my opinions have no 
doubt been coloured by the superlative 
performance by France Clidat I have heard 
recently I think this is one you should try to 
hear, at least in part, before purchase. The 
sound is of excellent quality, and the piano 
tone well recorded. 

★ ★ ★ 

PIANO CONCERTO IN A MINOR (Grieg) 
and Scherzo (Litolff). Peter Katin, 
piano, with the London Philharmonic 
Orchestra conducted by Colin Davis. 
PEER GYNT SUITE No 1 (Grieg). The 
London Symphony Orchestra conducted 
by Oivin Fjeldstad. Decca SPA 170 
Series 275. 

I am glad to be able to give Peter Katin a 
better rating here than was possible in the 
disc of the Tchaikovsky Piano Concerto 
reviewed recently. This is a bright and 
optimistic performance, cleanly played and 
entirely satisfying. The concerto is con¬ 
tained complete on side 1, and side 2 has a 
lively performance of the popular Scherzo 
from Litolff’s Concerto Symphonique No 4; 
and the four items of Peer Gynt Suite No 1: 
Morning — Death of Ase — Anitra’s Dance 
— In the Hall of the Mountain King. As is 
mostly the case with this Decca “World of 
the Great Classics” series, the sound is 
dated but clean. 

★ ★ ★ 

BEETHOVEN — Piano Concerto No 4 in G. 
Claudio Arrau, piano, with the Con- 
certgebouw Orchestra, Amsterdam, 
conducted by Bernard Haitinck. 

Claudio Arrau’s playing in this, one of the 
most lyrical piano concertos, is of the 
standard which earned him the accolade, 
“the world’s best pianist”; beautifully 
controlled, yet entirely fluid. And no doubt 
inspired, by the masterly performance of 
the soloist, the orchestra is in fine form, 
providing an exemplary accompaniment 
under Haitinck’s direction. It is a pity there¬ 
fore that the recording is not entirely satis¬ 
factory. There is a slight woolliness in the 
piano tone in some passages. I doubt 
whether this can be attributed to the soloist, 
whose fingerwork has always been ex¬ 
ceptionally clean. Despite this slight 
drawback, I would recommend this fine 
performance to anybody looking for a 
recording of this popular concerto — par¬ 
ticularly as it is released on a budget priced 
disc. 

★ ★ ★ 

SCHUBERT PIANO MUSIC, Vols 4 and 5. 
Noel Lee, piano. Stereo, World Record 
aub S/ 5221 and S / 5228. 

These latest releases in World Record 
Club’s ambitious series in which the noted 
Schubert interpreter Noel Lee plays the 
whole of that composer’s known piano 


compositions, are devoted entirely to piano 
sonatas. Vol. 4 has Nos 9 in E flat, 2 in C 
major, 6 in A flat, 14 in C shai^ minor, and 4 
in E minor, the last 2 being unfinished 
fragments of movements. Vol. 5 has Nos 7 in 
E minor, 8 in D flat and 11 in B majcn*. 

Despite Mr Lee’s reputation as a &hubert 
player, his performances here do not 
particularly appeal to me, and I cannot 
escape the impression that his playing 
sounds slightly laboured, lacking something 
in subtlety of tone and phrasing that is found 
in the best performances. However, I should 
point out that Nadine Amadio (who writes 
for “Financial Review”) told me, when we 
discussed this series, that she found the 
performances highly enjoyable. While this 
may seem to offer little assistance to the 
reader, it should be remembered that this 
series is the only integral series of 
Schubert’s piano music currently available, 
so the question of choice hardly arises. If 
you want a complete set of this music it 
appears to be this set or none — at least f<H* 
the present. The quality of the recordings is 
good and the pressings were faultless. 
(H.A.T.) 


Jazz and Rock . .. 

CHAIN. Infinity stereo SINL 934568. 

Record space is too precious, especially 
when it concerns local musicans, to waste 
on chitchat between the band and the 
control room and the giggles of girls in the 
studio. 

Technical standards are continually 
improving at Australian studios. It’s time 
groups, like Chain, got themselves up to 
date too and abandoned gossip tracks which 
reduce an otherwise good performance to 
the format of a home movie. 

Once you’ve overcome the “in” talk. 
Chain’s new LP makes good blues listening. 
Warren Morgan on piano and Phil Manning 
on guitar spread themselves out on “Take 
Your Time” the opening track which runs 
for nearly 12 minutes. “The World is a 
Rocky Impression” has an interesting 
structure. It was not quite a success as far 
as the rest of the band is concerned. T.C.S. 
Studios of Melbourne made a good job of the 
heavy sounds of Chain. (G.W.) 


NEVER A DULL MOMENT. Rod Stewart. 

Mercury stereo 6338 094. 

The whole record is a sort of sequel to 
“Maggie May”, Stewart’s big song success. 
He takes things just that little further and 
when you hear a singer like Stewart you 
can’t help marvelling at the rock 
generation. Stewart is able to be a success 
and still retain an almost gravel-voiced 
honesty of approach. 

“Mama You Been on My Mind” a Bob 
Dylan song never recorded by Dylan, may 
give a clue. 

Just as Dylan did, Stewart gets to you 
with a voice which stresses honesty and 
integrity. 

Guitarist Ron Woods is the outstanding 
member of the accompanying band. (G.W.) 


SUPER CHIEF. Count Basie orchestra. 
CBS mono 2BP 220097. 

This two LP anthology starts with the first 
record made by the Basie band “Shoeshine 



Evenif 
youdoift 
have the 
Nat 

reconler 
you can 
still use 
the Nat 
cassette! 


And it’s surprisingly 
inexpensive. 
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I emp ifaJ 

FOR THE MUSIC LOVING 

PERFECTIONIST 


The Empire Cartridge — 
How It Works 


The Empire lOOOZE/X 
Stereo Measurement Standard 




Every Empire long playing cartridge is fully shielded. Four 
poles, four colls, and three magnets (more than any other 
brand) produce better balance and better hum rejection. 
There are no foreign noises with the Empire Cartridge. 
Perfectly magnetically balanced, with a signal to noise ratio of 
80 dB, It features a moving magnetic element and stylus lever 
system .001 Inch thick. The entire cartridge weighs only 7 
grams — the ideal cartridge weight for modern compliance 
requirements. 


The measurement standard 1000ZE /X stereo cartridge was 
designed to provide professional users such as recording 
studios, radio stations, scientific and engineering laboratories 
as well as serious audiophiles with the ideal standard for 
record playback evaluation. 

With the ability to track effectively at stylus forces as low as .1 
gram, the 1000ZE /X never subjects the disc whether it is a 
vinyl pressing or a master lacquer to any visible wear or 
groove deformation. 

The Empire 1000ZE/X Stereo Measurement standard is 
recommended for professional users or serious audio-phlles 
only. 


For Further Information & Price List Please Contact Australian 

importer & Distributor. 

JERVIS AUSTRALIA PTY LTD 

PO BOX 6 BROOKVALE NSW 2100 
939 2922 
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Boy”. If you listen hard you might hear 
Lester Young shining the side of his tenor 
saxophone. 

The music comes all the way from 1936. It 
rocks, it swings, it has excitement and 
wonderful style. 

Each track unfolds as a perfect study in 
jazz improvisation — and there are 28 of 
them, taken from the recordings of the 
Basie band from 1936 to 1942. 

For the first session the studio was so 
small that John Hammond, who was 
organising the thing, asked Jo Jones not to 
play the bass drum because Hammond 
wanted Walter Page’s bass to be heard. 

The set is divided into four groupings over 
the four sides. The first deals with the early 
recordings, the second features the soloists 
of the Basie band, the third the big band 
sound and the fourth the brilliant small 
groups. 

“Super Chief” of the album title is a 
rushing roaring piece, one of many num¬ 
bers written by jazz musicians about trains. 
Trains fascinate musicians although they 
spend much of their time on buses. Whoever 
wrote a song about a bus? (G.W.) 

★ ★ ★ 

MUSIC OF MY MIND. Stevie Wonder. 
Tamla Motown. STMLO 10083. 

Stevie multi-tracked this record. He 
played piano, drums, harmonica, organ, 
clavichord, clarinet, Arp and Moog syn¬ 
thesisers. Of course he wrote words and 
music too as well as singing. 

Although the disc comes from Tamla- 
Motown the blind Stevie has broken from 
the stable mould and his arrangements 
don’t have that brassiness that you get from 
black pop music. 

The songs are ballads concerned with 
human relationships. “Love Having You 
Around” which opens the set has an exciting 
call and response which is reminiscent of a 
revivalist church meeting. By use of this 
device there is contrived an examination of 
the depth of the singer’s feeling. This is a 
perfect example of the use of so-called 
“gospel” forms for the purposes of secular 
music. Just as the call and response, the 
disputation was employed to gain the 
greater commitment of a believer, so it is 
employed in a love song. 

“Keep on Running” is another good track 
from the album by Stevie, abounding in 
subtleties of expression. (G.W.) 

★ ★ ★ 

GREATEST SONGS OF WOODY 
GUTHRIE. Various artists. Vanguard 
stereo VSD 35 / 36. 

Guthrie was the inspiration of the con¬ 
temporary folk movement. He was a 
minstrel who demonstrated the validity of 
contemporary songs simply because the 
ballads he wrote were not intended for 
anything other than singing by people who 
were interested in them. 

Guthrie is supposed to have written 


thousands of songs. The ones we know about 
are the ones which caught on. 

When Bob Dylan started his career it was 
by singing Guthrie songs. Later he wrote in 
the Guthrie style and sang in a voice which 
was just as rough and uncompromising. 

For this LP set the Vanguard people have 
assembled a number of tracks by per¬ 
formers who make a particularly good job 
of singing’s Woody’s songs. They include 
Joan Baez “Pretty Boy Floyd,” Odetta 
“Pastures of Plenty,” Jack Elliott “1913 
Massacre,” The Weavers “This Land is 
Your Land” and Country Joe MacDonald 
“Tom Joad.” 

Woody is heard on a couple of tracks, 
including “Hard Travelin’.” (G.W.). 

★ ★ ★ 

CATCH BULL AT FOUR. Cat Stevens 
Island stereo IL-34663. 

There are a lot of poets making records 
these days. One of the most outstanding is 
Cat Stevens, who some people might say 
is a rock and roll performer. 

Some of his songs have the feeling of one 
of Shakespeare’s dark sonnets. “Boy with a 
moon and a star on his head” comes into 
this character. 

On the other hand “Angelsea” expounds 
its metaphysics in the manner of a John 
Donne. 

Stevens gets his audience from the world 
of rock, from the thinking half. Yet he 
doesn’t really go in for syncopation or 
anything like that. He plays Spanish guitar 
with an understated rhythm which would do 
credit to a madrigal group. 

Alun Davies backs up Stevens on acoustic 
guitar. “Ruins” is an interesting song, 
typical of Stevens, in which the singer sees 
the destruction of his community by a man¬ 
made force. This sort of song is reminscent 
of the pre-war films made by exiled Ger¬ 
mans, full of foreboding. I wonder what we 
are in for. 

Imaginative use is made of a synthesiser. 
The disc was made to the high standards of 
the Island studios. (G.W.) 

★ ★ ★ 

YUSEF LATEEF. Prestige stereo SPR 
221 / 2 . 

Somebody once described the oboe in jazz 
as an ill-wind that nobody blows good. There 
are few jazz oboe players. One is Australia’s 
Errol Buddie. The other is Yusef Lateef. 
Lateef, formerly William Evans before 
embracing the Moslem faith, is a multi¬ 
instrumentalist who plays flute, tenor sax 
and oboe with equal brilliance. 

In the bebop era he played flute with the 
playing-singing style which you can hear on 
“Taboo” on this two-disc set. 

He shows how the oboe can measure out a 
blues on “Rasheed” or set a pastoral scene 
(more in the Buddie style) on “Sea Breeze.” 

Lateef’s best tenor sax playing is on 
“Koko’s Tune” which he creates with Elvin 
Jones on drums and Herman Wright on bass 
— no piano. Things really fly. The album is 
one of a number released as two-LP sets by 
the Prestige people from their material 
recorded mostly in the sixties. It meets the 
demand for jazz untainted by the rock 
revolution. (G.W.) ® 


ALEX ENGEL’S COLUMN 



We're extremely proud to handle the CAM¬ 
BRIDGE range of equipment from one of 
Britain's foremost manufacturers. Styled to suit 
the most sophisticated surroundings, Cam¬ 
bridge equipment has been selected by the 
Design Council of London. 

Heading the Cambridge range is the P 100 
amplifier, truly engineered for the audio per¬ 
fectionist Power output is more than 50 watts 
RMS, per channel, it offers fully com¬ 
plementary output stages, and has over 50dB 
phone overload margia 

Also available is the P50 with similar technical 
features, power output over 25 watts per 
channel RMS, less than 0.02% distortioa 

* 

Cambridge R50 speakers operate on the 
transmission line principle, and offer quite a 
number of pleasing features. Low frequency 
driver, active from below 30 to 400 Hz, loaded 
with a seven feet long, long- haired lambswool 
damp>ed, tapered labyrinth. Mid-range driver is 
active from 400Hz to 3kHz in a physically 
separate damped, tapered pipe to avoid irv 
termodulation distortion. Medium high- 
frequency -unit with pressure-driven dome 
diaphragm ensures wide dispersion of 
frequencies from 3 to 10kHz. High frequency 
unit carries response from 10kHz to beyond 
25kHz. All controlled by full, 4 way Induction 
capacitor crossover network, closely 
toleranced to ensure accurate crossover 
frequencies. You can hear the Cambridge 
equipment at our showrooms. 

* 

A quick word of advice to tape deck buyers. 
Because we've gained another scoop buy of 
AKAI 4000 D tape decks, we've been able to 
drop the price from $218 (as advertised in the 
December issue of this magazine) to $199. 
Hurry In and get yours before stocks go! 

♦ * 4 : 

If you're updating your equipment, look Into the 
Connoisseur SAU2 arm, probably the best 
value on the market today. This superb British 
arm fits any system, takes any cartridge, and is 
outstanding value at only $26.50. 


Australia's foremost hhfi authorities 



VIC: 431 Bridge Road, Richmond 3121. Tel 
42 3762. 

NSW: 260 Eliiabeth St, Sydney 2000. Tel. 
212 3722. 

Maii orders P.O. Box286 Richmond Vic. 
3121. 
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Reviews in this section are by Neville Williams (W.N.W.), Harry Tyrer (H.A.T.), 

Leo Simpson (L.D.S.), Gil Wahlquist (G.W.), and Norman Marks (N.J.M.). 
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M/5CHIK3 
COMR^^BLE STEREO... 
imNKSIOVWHARECy^ 



True. You can get yourself 
into a lot of strife if you buy 
stereo components from seven 
different manufacturers and an 
equal number of hi-fi dealers. 

And matching stereo equipment is a 
job for an audio expert. 

To save you the trouble {and the 
unnecessary expense) Wharfedale’s 
engineers have designed an 
electronically balanced range of fully 
compatible stereo equipment. 

With Wharfedale’s experience and 


you go wrong? After all, 

Wharfedale have been 
marketing high fidelity equipment for 
a longer time than any other 
recognised manufacturer! For over 
forty years! 

In the new Wharfedale range you will 
find • THE LINTON STEREO 
AMPLIFIER • THE LINTON TURNTABLE 


See and hear the Wharfedale range 
at your nearest Bleakley Gray 
franchised dealer. Listen carefully and 
critically. You can depend on 
Wharfedale quality absolutely. 


• THE DC9 

CASSETTE RECORDER 

• MODEL DD-1 STEREO 
HEADPHONES • YOUR 

CHOICE OF NO LESS 
EIGHT HIGH QUALITY 
SPEAKER SYSTEMS RANGING 
FROM 20 TO 40 WATTS DIN RATING. 


Bleakley Gray Corporation 

Australian National Distributors: Pty. Limited. 

INTERSTATE N.T.: Pfitzner’s Music House, Smith Street. Darwin. Tel. 3801. 

REPRESENTATIVES: Tas.: K. W. McCulloch Pty. Ltd. 57 George Street. Launceston. Tel. 2 5322 



Head Office.- 28 Elizabeth St., Melbourne. Vic. Tel. 63 8101 * Telex: 31904 
Sydney Office: 53 Victoria Ave., Chatswood, N.S.W. Tel. 40 4522* 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 6526 
Adelaide Office: 301 South Terrace, Adelaide, S.A. Tel. 23 6219 
Brisbane Office: 3 Prospect St., Bowen Hills, Old. Tel. 52 7333 
Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

BG-WFR-1 272 
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PRODUCT REVIEWS 
AND RELEASES 


Dynaco Add-on Quadraphonic System 


Having referred many times to the Hafler / Dynaco method of simulated 
quadraphonic reproduction, it was interesting to examine and put into 
operation the original product — a Dynaco QD-1 Quadaptor. The unit was 
made available to us by the local Dynaco representatives: Jervis Australia Pty 
Ltd. 


“Balance Check” position. The purpose of 
this position is to allow the main amplifier 
balance control to be adjusted for minimum 
rear output when fed with a mono (centre 
image only) signal. 

Because of the way they are connected 
and the fact that there is no supplementary 
amplifier, the level from the rear loud¬ 
speakers is normally well below that of the 
main front units. However, Dynaco assume 
that the rear loudspeakers will be located 
closer to the listening position, so that lower 
output will still be adequate. 

As we have observed on other occasions, 
this works out well in practice. With or¬ 
dinary two-channel material, the “dif¬ 
ference” signal heard through the rear 
loudspeakers can contribute credible 
ambience in some cases, and startling 
“solo” effects in others. 

When used with a matrixed four-channel 
program, the surround effect is even more 
evident. In short, the Dynaco approach is 
well worth a hearing by anyone who has a 



Aim of the Quadaptor is to simulate 
quadraphonic or “surround” sound when 
using ordinary stereo tapes or discs with 
a two-channel system. It is an economical 
approach, because it avoids the need for an 
additional stereo amplifier. The (Quadaptor 
control unit and the additional loudspeakers 
for the rear channels attach directly to the 
existing system. 

The control unit, as pictured, has a frontal 
area of about 4* l> inches square and is styled 
in a way that would conform with most 
modern hifi equipment. The panel is a 
brushed satin finish with a faint gold tint. 
Though only a simple unit, it has the ap¬ 
pearance of a quality product. 

A handbook which accompanies the 
control unit sets out the connections very 
clearly. Basically, the leads from the front 
loudspeakers have to be disconnected from 
the main amplifier and re-routed through 
the control unit, using eight plainly marked 
screw connections. Additional screw con¬ 
nections provide for a pair of rear channel 
loudspeakers, which should preferably be 8- 
ohm units. 

The loudspeaker systems pictured are the 
ones which Dynaco suggest as being par¬ 
ticularly suitable for the purpose. Typical 
“bookshelf” units, they measure about 
8‘ -in wide. Sin deep and 15in high. The finish 
is matte teak-cum-walnut, with a neutral 
beige grille cloth. Again, they could fit 
unobtrusively into most decor situations. 

We did not seek to dismantle the en¬ 
closures but they appear to be stoutly built 
and well finished. Inspection through the 
cloth with a strong light revealed a nominal 
6-inch woofer with roll surround cone, a 
dome tweeter and what looked like a vent 
port with acoustic damping. 

Listened to just as loudspeakers, as 
distinct from, being part of a quadraphonic 
system, we were impressed by their very 
“easy” sound. The bass was well sustained, 
considering their modest dimensions; there 
was no obvious colouration in the middle 
register and the upper treble was smooth. 
They must be rated as well worth con¬ 
sideration in their own right, either for a 
compact stereo system or as sup¬ 
plementary loudspeakers for a 
quadraphonic conversion. 

When set up as per the instructions, a 
lever switch on the control unit gives a 


choice of three modes of operation. 

With the switch down in the “Front Only” 
position, the rear loudspeakers are 
disconnected and the signal goes on to the 
front loudspeakers. The system operates in 
the normal (and original) two-channel 
stereo mode. 

With the switch in the centre position, the 
front loudspeakers retain normal signal. 
The rear loudspeakers are strung in series 
between the two active terminals of the 
amplifier but with a variable resistive pad 
from the junction to the common side of the 
output circuitry. The rear loudspeakers 
therefore receive some drive from the 
adjacent front channel and some anti-phase 
drive from the opposite channel. The 3-gang 
rheostat allows the level to be set as 
desired. 

The intermix of in-phase and anti-phase 
signals produces a sufficient difference 
between the front and rear channel output 
to establish subjective separation, but it 
also ensures a natural tonal balance over 
the frequency range. This can readily be 
noted by listening close up to either of the 
rear loudspeakers. 

In fact, the front loudspeakers can be cut 
right out of circuit by pressings the lever 
upwards, against spring loading, into the 


hankering for the four-channel kind of 
sound but who is disinclined to pension oH 
an existing system or to add another whole 
amplifier. 

Suggested retail price for the Dynaco QD- 
1 Quadaptor control unit completely built up 
is $49.00. Alternatively, it can be purchased 
as a complete kit for home construction for 
$35.00. The A-10 loudspeaker units, as 
described, are priced at $158.00 per pair. 
The QD-1 Quadaptor, built up or as a kit, 
and the A-10 loudspeakers can be bought 
separately, as desired. 

For further information, contact Jervis 
Australia Pty Ltd, PO Box 6, Brookvale, 
NSW 2100. Phone: Sydney 939 2922. 
(W.N.W.) 



HIFI STEREO ANNUAL 


An authoritative yet highly readable 
guide to hifi, stereo, tape recording and 
quadraphonics — printed on ultra ■ 
gloss paper. Priced at $2.30 including | 
postage, from “Electronics Australia” | 

I at Box 157, PO Beaconsfield, 2015. 

> * 
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BULGIN 

Battery Holders 


Are available to suit 
ALL the REGULAR Size 
BATTERIES 



List Nos: B.3, B.2, B.1 


Base and Panel Mounting 

for E.R. 1015: Bll, 12 & 13 
E.R. 1035: Bl, 2, 3 & 7 
E.R. 1050: B6, 10, 16, 17 
& 18 

0eoo006(3oe00oo©00oo0e 


Bulgin Fuse Holders 



List No. F.317or F.318 


Flush fitting panel mounting fuse 
holders. Cat. F.317 1" x i" fuses, 
Cat. F.318 U" X i" fuses. Rating: 
5 Amp at 250 Volts. 



List No. F.330 


NEW fuseholder 
mounts direct on 
printed circuit 
board. Fuse size 
5mm X 20mm. 
Screw-in fuse cap, 
silver plated 
solder contacts. 


Full Particulars on Request 

^ ^IPTV.tTO. 


VIC: 493-499 Victoria St, West Melbourrie. 
Phor>e: 329 9633. 

NSW: Sydney. Phone: 929 8066. 

WA: Perth. Phone: 49 4919. 

OLD: L. E. BOUGHEN & CO. Auchen- 
flower. Phone: 70 8097. 


f 

I 

■ 

I 


BULGIN BATT. HOLDERS 

Name.. 


■-•“•I 

EA 1/73 I 

I 

I 

.I 


Address 


I 
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NEW PRODUCTS 


Leader pattern generator for PAL TV 

A recent release from the Leader Electronics Corporation of Japan is the 
LCG-392 PAL Pattern Generator, a compact unit offering 15 different 
pattern outputs for use in alignment of both colour and monochrome TV 
receivers. 


Quite apart from its technical 
capabilities, the Leader LCG-392 is 
physically a most attractive instrument. 

An extruded aluminium front panel is 
complimented with black lettering and 
diagrams of the 15 patterns which can be 
selected. 

The front panel is uncluttered, with only 
five actual controls. The composite video 
output socket is a BNC type. A rotary pot 
allows the video output polarity and am¬ 
plitude to be varied simultaneously, a 
central setting giving zero output while 
extreme right gives maximum positive 
output and extreme left maximum negative 
output. 



It should be noted that although the 
composite video output polarity is variable, 
the RF carrier modulation is always 
negative. RF output is via two rear-panel 
terminals. . 

A Five position rotary switch allows 
selection of the following basic patterns: 
Rainbow, dots, crosshatch, horizontal bars 
and vertical bars. 

A two position slide switch allows any of 
the monochrome patterns to be reversed 
(white on black to black on white). 

A further three position slide switch 
allows the selection of three variations to 
each basic pattern, a feature which we shall 
discuss later in this review. The final 
control is a rotary RF carrier frequency 
control. This frequency is variable from 48 
to 82MHz. 

Along with the RF output terminal 
situated at the back of the unit there is a 
scope trigger output socket. The RF output 
amplitude is lOmV into a 300 ohm input 
impedance. 

We were able to check out the sample 
LCG-392 instrument sent for review using a 
PAL colour receiver. The RF signal was fed 
straight into the antenna socket and the 
channel selector adjusted to receive 
channel 1 (56-63MHz). 

There is no doubt that the instrument is 
very flexible, and offers the widest range of 
dot and line patterns that we have come 
across to date. 


However those who are familiar with the 
standard PAL colour bar pattern (as 
reproduced on the cover of our June 1972 
issue) will have reservations when they 
view the bar pattern from the unit. For a 
start all colours have the same saturation, 
and each bar has the same luminance 
component. 

The hues are not the same as those of the 
standard pattern, which may make fault 
diagnosis difficult until the user becomes 
familiar with their correct rendition. A 
more important disadvantage is the lack of 
staircase luminance component. 

There are three colour patterns, the first 
of which is “Rainbow”. This pattern has a 
constant luminance component throughout 
each line, while the colour vector rotates 
through 360 degrees at a constant rate. The 
visual result is a rainbow of colours, with no 
distinct transition between colours. 

The next bar pattern is called “gated 
rainbow.” The signal in this case is a 
squarewave luminance component with a 
synchronously gated rainbow. This 
produces 10 colour bars situated 30 degrees 
apart on the colour vector, with black bars 
in between. 

Unfortunately since the luminance and 
saturation levels are constant for all bars, 
the hue differences between them are not as 
clear as with a normal bar pattern. As a 
result the bars tend to merge into three 
groups. 

The third colour bar pattern is the same 
as the gated rainbow except that only four 
bars are reproduced. The hues of these bars 
correspond to colour vector phases of; B-Y, 
R-Y,-(B-Y) and-(R-Y)- or blue, reddish 
magenta, yellow green and greenish cyan. 
One could adjust the synchronous 
demodulator subcarrier phases using the R- 
Y and B-Y bars, but this would probably 
involve making temporary circuit changes 
in the receiver. 

Adjustments for which the unit would 
appear to be suitable are as follows: burst 
gating, colour killer threshold, local sub¬ 
carrier oscillator frequency, all con¬ 
vergence ’ adjustments, purity and the 
normal monochrome adjustments (width, 
linearity, height etc). 

To summarise, we find the Leader LCG- 
392 a most adequate dot and crosshatch 
generator, but one whose colour bar pat¬ 
terns are of very limited application. 

The LCG-392 comes packaged with an 
extensive manual, RF and video cables (in 
a compartment under the instrument) and 
scope trigger leads. List price is $285 to 
which sales tax must be added where ap¬ 
plicable. Enquiries should be made to 
War burton Frank! Pty Ltd, Australian 
Agents for Leader, at either 199 Parramatta 
Road, Auburn, NSW, or interstate offices. 
(G.N.) 
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NEW products ; 


Skandia high-fidelity units feature 8-track tape cartridges 



Moving outside their familiar role as a 
component supplier, McMurdo 
(Australia) Pty Ltd have announced 
the release on to the Australian 
market of a range of high fidelity 
equipment manufactured by the 
Skandia Electronic Corporation, of 
Japan. 

A new name on the Australian hifi scene, 
Skandia make their debut with two units 
built around an 8-track cartridge system. 
The more elaborate unit (SK-805) employs 4 
separate lOW amplifiers, providing 4- 
channel reproduction from cartridge tape 
or matrixed disc, and simulated 
quadraphonic from normal stereo discs. 
One can also have what Skandia call 
“surround” sound (loudspeakers paired) 
and normal stereo. 

The second unit (SK-308) employs two 10- 
watt amplifiers, and, apart from the 8-track 
cartridge system, could be described as a 
typical “AM/FM Tuner-Stereo Am¬ 
plifier”. However, this unit also has record¬ 
ing facilities, where the SK-805 hias not. 

Not surprisingly, the 4-channel unit is a 
very complex piece of equipment, which 
could certainly not be serviced on a casual 
basis. We gather, however, that the 
distributors have arrangements in hand to 
provide full back-up facilities. 

Over and above the normal volume, bass 
and treble controls (all 4-gang slide types) 
there are 4 rotary controls allowing the 
level of each channel to be adjusted 
separately. 

A function switch offers the following 
modes: 2-channel ‘^surround”; QMl 
quadmatrix 1 (rear channels only 
matrixed); QM2 quadmatrix2 (all channels 
matrixed); 4-channel discrete (cartridge or 
external tape or disc source). 

A separate switch allows selection of the 
signal source: AM radio, FM radio with 
AFC, tape cartridge, phono and two ex¬ 
ternal auxiliary sources. There is provision 
to insert and superimpose a microphone on 
the selected program, as well as a twin-jack 
headphone outlet. 

The cartridge tape mechanism is 
automatic, starting when the cartridge is 
inserted and stopping when it is removed. 
There is a fast forward button, and another 
button to allow selection of tracks 1 and 2 or 
S and 4. The unit can be set to play the same 
tracks repetitively, or to switch tracks after 
completion. 

First listening tests were done with a 
selection of 4-channel cartridge tapes 
supplied for our use. As would be expected 
of modern tapes, the quality and general 
balance was good and the background noise 
unobtrusive. By manipulating the in¬ 
dividual controls, it was possible to listen to 
a single channel or any of the channels in 
combination. One could choose piano, 
drums, Moog, vocalist, &c, at will. 

This is a commendation of technology but 
not necessarily of program technique. 
Extreme exploitation of discrete 
quadraphonics can sound extremely 


gimmicky and, as one of our staff members 
observed, it was like listening to four- 
channel mono! 

This, of course, is not a criticism on the 
Skandia player which simply reproduces 
what is fed to it. The implication rather is 
that the purchaser must consider music as 
well as technology, blend as well as 
separation. 

In common with most other such equip¬ 
ment, the Skandia unit does not contain 
provision for demodulating discrete 4- 
channel discs. To reproduce these, the 
purchaser would neea a separate CD-4 
decoder, feeding its four outputs to one of 
the Skandia’s 4-channel auxiliary inputs. 

The SK-805 unit does, however, offer a 
choice of matrixing facilities, as noted 
earlier. The literature gave no guidance to 
the nature of the circuitry involved. Our 
guess is that the matrixing system is a 
fairly simple general-purpose circuit, 
rather like our own unit described in the 
November 1972 issue. 

Normal stereo records can be played with 
the function switch to QMl and the back 
speakers turned off with their level con¬ 


trols. Radio can also be played through any 
or all 4 channels. 

The SK-805 can be operated with two 
loudspeakers only, by changing the con¬ 
nections at the back. In fact, the rear of the 
unit is as “busy” as the front with a total of 
28 phono sockets for the various 2 and 4 
channel input and output facilities, as well 
as a 5 pin DIN socket for tape. 

As mentioned earlier, the SK-308 is a two- 
channel unit intended to play cartridges 
carrving 4 distinct stereo programs on the 8 
tracks. It has a record facility, along with 
recording level metres; in this respect it is 
more akin to a stereo tape recorder, but 
using cartridge rather than the reel or 
cassette format. 

It has rotary rather than slide controls 
and fewer connections at the rear. 

The SK-805 is 22V4 inches long x 5^/4 inches 
high X 14 inches deep, while the SK-308 is 20 
inches long x 5V2 high x 13.6 inches deep. 
The cabinets are well finished, in walnut 
veneer. An aluminium surround offsets the 
front panel, which is black acrylic with 
white lettering. The appearance, in fact, is 
quite impressive. 

(Continued on page 102) 


Call and see the wide range of colours and weaves. [ 
(Country and interstate residents—for just 25 cents . 
we will send you a sample swatch with prices). 


WE HAVE AUSTRALIA’S 
LARGEST RANGE OF — 


ACOUSTIC 
SPEAKER 
GRILLE 
CLOTH 

I_ 


I 


NAME 


ADDRESS 



Manufacturer & Wholesaler Enquiries Welcomed. 


TRUSCOTT ELECTRONICS PTY. LTD. 

the sound hoL^ 


62-64 HINDMARSH SQUARE, ADELAIDE, 
SOUTH AUSTRALIA 5000 


,J 
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FUSE HOLDER . SWITCH • TERMINAL 


BLOCK • CONTROL KNOB -SOCKET • BINDING POST • ETC 


COLOR 

IN 

ONE 

BN-10-4C 


F.20 FUSE HOLDER 


★CUSTOM OFFERS WELCOMED; 3 
4-WRITE FOR GENERAL CATALOG 


WIDE VARIETY OF ELECTRONIC PARTS 




BN.22 NEON 



SATO 

PARTS 

3-3-3, Ebisu, Shibuya-ku, Tokyo 

Japan 

TEL: 442-8506 TELEX: 242-2120 



• For radio 

• For insfrumants 

• For amplifiers 

• For kifsef builders 

• For sound equipment 

• For industry 

• For stereo equipment 

• For educational purposes 

• For electronics 

• For tape recorders 
Diitributtd by 


A vast 

For manufacturers 
For TV 


e of SATO Parts 
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GENERAL 

ACCESSORIES 


AVAILABLE AT FOLLOWING BRANCHES: 

46 Milligan Street. Perth. 443 Concord Rd., Rhodes. N.S.W. 

153 Sturt Street. South Melbourne. 

81-97 Flinders Street. Adelaide. Cnr. Ingham Rd. & Echlin St.. Townsville. 

60-54 Lt. Edward Street. Brisbane. Homecrafts. Tas P/ttd. 199 Collins St.. Hobart. 
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NEW PRODUCTS 


TEAC A-280 Cassette System: Ideal for smaller homes 



Although best known for its prestige audio components and equipment, Teac 
Corporation also has models for those with a more restricted budget. Their A- 
280 stereo cassette recorder represents very good value for money. 


The A-280 cassette recorder is 
aesthetically appealing. The overall 
dimensions are 4* 2 x IGVb x 9^4 inches (h x w 
X d). The cabinet is walnut veneered 
plywood,complemented by a formed plastic 
top with brushed aluminium inlays. 

Six piano keys near the cassette well are 
used to select the record, fast reverse, play, 
fast forward, stop and pause functions. Also 
associated with this half of the panel are a 
tape direction indicator, a three digit 
resettable counter and the tape eject button. 
The counter is effective and allows 
reasonably precise cueing. 

The tape transport is mechanically 
sturdy, and is silent in operation. The keys 
are interlocked to eliminate unwanted 
recording etc. The right hand side of the 
control panel is stepped and is occupied by 
four slide controls for stereo output and 
record level control, a three position tone 
switch and the power switch. 

The remaining portion of this section 
slopes back at an angle of about 45 degrees 
and accommodates two VU meters. The 
meters are calibrated from -20 to 4-3VU, 
are well lit and easy to read. At the front of 
the unit are two microphone jacks and a 
stereophone jack, while at the back are the 
speaker connectors, two input phono 
sockets and a 5 pin input-output socket. 

Two matching loudspeaker enclosures 
are available for use with the unit, rated at 5 
watts with impedance 8 ohms and 
measuring 13*^4 x x 5^4 inches (h x w x 
d). These are optional extras, but normally 
supplied are two microphones, connector 
leads and a manual. 

The manufacturers quote the following 
specifications. Power output into 8 ohms, 10 
watts per channel with both channels driven 
(no distortion figure quoted). Signal to noise 
ratio, 50dB. Frequency response, 30Hz to 
12.5kHz (no references). 

Tested in our laboratory, the unit gave 
quite a good account of itself. Power output 
at the 3pc distortion level was 5.3W per 
channel, however, suggesting that the lOW 


power rating claimed is a peak figure. This 
is also suggested by the 5W rating of the 
loudspeakers. Signal to noise ratio off tape 
was 48dB, and frequency response was 25Hz 
— 12.5kHz plus or minus 3dB; both of these 
compare favourably with the specs. 

By undoing four screws one can remove 


the entire cabinet and examine the internal 
construction. There are four printed wiring 
boards, and the circuitry and mechanics 
are well laid out. The unit should involve no 
servicing problems here, assuming all the 
parts are available. 

Finally we listened to some prerecorded 
cassettes and some music recorded off 
familiar discs. The reproduction was very 
pleasing, as one would expect from a unit of 
this specification, and there was ample 
sound output for normal listening. There 
was some hiss noticeable on quiet passages, 
but no more than with other recorders 
without noise reduction circuitry. 

In our opinion the A-280 system is a good 
performer and would be most suitable for 
the listener who does not require excessive 
power output or “top of the line” per¬ 
formance (and price). It represents good 
value for money at the suggested retail 
price of $254 for the recorofer (including 
cables, two microphones and demonstration 
tape). The speakers are optional, and also 
good value at $45 a pair. 

The Australian distributors are 
Australian Musical Industries Pty Ltd, 619 
Pacific Highway, St Leonards, NSW 2065 
or 155 South Gladstone Street, South 
Melbourne, Victoria 3205. (G.N.) 


printed circuits 

DiSION AND MANUFACTURE TO SPECIFICATIONS 





• ALL TYPES OF PRINTED CIRCUITS & FINISHES 

• PRODUCTION RUNS AND SMALL QUANTITIES 

• THROUGH HOLE PLATING TO MIL SPEC 

• PRINTED CIRCUIT DESIGN & ARTWORK 

• PHOTOGRAPHIC PROCESSING 

• PRECISION TO COMPETITIVE PRICES 

• PROMPT INTERSTATE DELIVERIES 

|t3 PHOTRONIC INDUBTRIBS PTY.L.TD. 

010 PITTWATER ROAD, BROOKVALE, N.9.W SS TmmA 
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TRANSISTOR TESTER 


$14.50 

A very useful 
piece of Test 
equipment. 
Tests Trans 
istors, diodes, 
Fets, etc. etc. 
Our Kit com- 
t plete including 
battery $14.50 
post 75c. 



MAIL ORDERS 


We operate Australia's 
largest electronic Mail 
Order Dept, and as such 
can offer a service second 
to none. Guaranteed best 
prices on new components 
and equipment. Same day 
despatch of orders. 



GDI KIT 


$21.50 

Post $1.00 J- 
Described Aug 70 E.A. Will 
greatly improve overall per-j^ 
formance of any 12v. Car either 
Neg. or Pos. earth. Kit complete in ^ * 
every detail in a diecast Box. !• 
Transformer has secondary Pre 
wound. 


CAPACITOR PACK 


Pack 93: Contains 3 top grade 
"Greencaps" of the 45 Values 
between 2 PF and 0.47uF, a total of 
135 (2PF 820PF 100V Ceramics). 
Polyester Caps lOOV. 

GOOD VALUE at $«.30. 


NEW SALES DEPT. 


We are pleased to advise the 
opening of our new Sydney Sales 
Dept, at 230 Sussex St., Sydney. 
Phone 29 1005. Hi-Fi section now 
open. AUSTRALIA'S BEST 
PRICES. No waiting. 


RESISTOR PACK 


Pack 56: Contains 3 Resistors of 
the 57 Standard values between 10 
ohms and 1 meq. totalling 171. All 
new carbon film, 5P.C. Types. 
Value. For the Hob¬ 
byist / serviceman. 

V 4 W: $4.75 V 2 W; $ 4.14 


J- 

t> 

I' 

!► 

* 

I 

I 


SPEED CONTROL 


$13.50 

Post 75c 


Will vary speed of electric drills, 
saws, projectors, etc. See AAay 
E.A. Can handle to 750W, motor 
still maintains good torque at low 
speeds. 


131 TUNER 



.'SSflSiK..'.. 

I.C. Tuner as described Feb. 71 
E.A. Sensitivity 15 UV. 6 V. 
operation. Another quality kit. 
Fully guaranteed. 

Kit: $21.50 (Post 75c) 

Wired: $26.50 (Post 75c) 


MUSICOLOURII 


49.50 

Post 1.00 



New updated lights display as per 
Dec. 71 E.A. Can handle lOOOW on 
each on 3 channels. Quality Kit. 
ALL TOP GRADE PARTS. 

Wired & Tested $59.50. 


PLAYMASTER 132 KIT SET 



45 W. RMS per channel. Complete kit as per parts list 
includes Tuner, Push-Button switching, 4 inputs, 
Reg. Power Supply with overload protection. Oiled 
Teak cabinet ready made. All parts new and 
guaranteed. See June/July 71 EA. for all details. 


KIT PRICE: 


$146.00 


(Reg. Post $2.00). 


4 Channel 
DECODER 


$ 6.00 

Post 

50c 


Adds a new dimension 
of 4 channel sound to 
existing stereo 
equipment. Simple to 
construct the kit is 
complete with P.C. 
Board and all parts as 
per list in Nov. 72 E.A. 

Special Price; $6.00 post 50c. 



December 72 projects now available. Phone 
write-or call for all details. 


E.A. 160 COMMUNICATIONS 
RECEIVER 


I 



Professional unit capable of 
receiving S.S.B. CW & AM. 
Special Features include 
R.F. Tuning, B.F.O., Amplified A.G.C., S Meter, 
Fine Tuning, Audio Section employs TAA 300 1C. 
Frequency coverage is 0.5 ^OMHZ. Mains operated 
with zener protection. ALL NEW PARTS and per 
Parts list in publication. Reprint of the articles 
available on request. ^ 0*7 

SPECIAL PRICE: >0/.JU Post $2.00. 


PHILIPS TWEETERS 


1" Dome Type as used in New M'vox. 
System $20.50 per pair. (Post 75c) ’ 
MAGNAVOX SPECIAL 
8.30 Speaker $16.50 ($1.00 Post) 


C.O.D. To use this service add 70c. 

ORDER FORMS: Sent free with each order. 
DESPATCH: All orders are received at 9 am at 
the PO and despatched to meet the 1 pm 
clearance the same day. This gives you a 4 -hour 
service. 

POSTAGE; Add 20c packpost fee to all orders 
unless stated otherwise. 


PHONE SERVICE: Simply order on phone and 
order will be despatched C.O.D. within the hour. 

QUALITY: AH our parts are new and fully 
guaranteed. No surplus or rejects. 

CATALOGUE: Now available price 50c. 25c 
Post. 


KIT-SETS AUST. PTY. LTD, 

MAIL ORDER DEPT: P.O. Box 176 Dee Why 2099. N.S.W. 

SYDNEY SALES DEPT: 230 Sussex St., Sydney. Phone 29 1005. 

NORTHSIDE SALES DEPT: 2 21 Oaks Ave., Dee Why. Phone 982 5571. 

BRISBANE SALES DEPT: 293 St. PauTs Terrace, Fortitude Valley. Phone 52 8391. 
Canberra Distributor: Electro Pak, Garema Arcade. 

Newcastle Distributor: Varcoe Bennett No. 2 Third Ave., Lambton North 
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NEW PRODUCTS 


Ferguson 4A 
battery charger 

New 12V 4A battery charger fronn 
Ferguson is compact, lightweight, 
and double Insulated in a most at¬ 
tractive hard plastic case. 



Aptly named “Husky”, it is a very rugged 
little unit in a shock-pr(X)f moulded plastic 
case measuring a mere 133 x 95 x 80mm. 
Designed for foolproof use by non-technical 
people, it has no controls; simply a red neon 
bezel to indicate when the power is on. 
Full operating instructions are given on 
the nameplate. 

The battery leads are about four foot long, 
with large insulated alligator clips for 
connection, as is usual. The positive lead 
has an external fuse holder in series, fitted 
with a 5A cartridge. There is another fuse 
inside the unit to protect the charger should 
the external fuse be replaced by a nail or 
any other possible “substitute”. 

Full-wave rectification is employed to 
reduce battery heating. Inside the unit there 
are two automotive diodes on a heatsink 
beside the transformer, two fuses and the 
neon pilot. The unit is double insulated and 
has Electricity Authority approval, N 158. 

Checked in our laboratory at rated 
current for more than an hour, the sample 
unit became barely warm. 

Overall, a well-built unit, and good value 
for money at the expected retail price of 
less than $20 including sales tax. 

Enquiries to Ferguson Transformers Pty 
Ltd at 331 High Street, Chatswood, NSW, or 
their interstate agents. 


Skandia 8-Track (from p.99) 

Since lx)th units employ similar ampli¬ 
fiers we concentrated on one when testing 
the specifications. The manufacturer 
quotes power output for each amplifier 
channel as 10 watts RMS into 8-ohm loads, 
signal to noise as better than 40dB, 
distortion as less than 0.5 pc and frequency 
response 35Hz to 35kHz (with no referen¬ 
ces). 

Our figures indicated a power output for 
0.5 pc distortion of 10 watts RMS: at onset of 
clipping 12.5 watts RMS. Signal to noise 
ratio: better than 50dB (phono) better than 
60dB (aux). Frecjuency response 30Hz to 
35kHz plus or minus 2dB. These figures 
verify or better the manufacturer’s 
specifications in each case. 

The suggested retail price of the SK-805 is 
$505.00, and the SK-308 $372.00. The 
Australian distributors are McMurdo 
(Australia) Pty Ltd, 17-21 Carinish Road, 
Clayton, Victoria. 3168. (G.N.) 






























Goodmans Audiom Loudspeaker Range: 8-Inch to IS-inch Monster 



Although there's an obvious dif¬ 
ference in scale, an 18-inch loud¬ 
speaker has about it the aura of a 
steam loco. It's an impressive piece of 
machinery and it looks husky and 
businesslike, even before it's fired up! 

And that’s exactly the reaction one is 
likely to register when you pick up the pride 
of the Goodmans Audiom range — the 
Audiom 18P. Unfortunately, the picture 
fails to convey this impression, because one 
tends to scale the range down to more 
familiar figures: 12-inch through to 5, 
rather than what it really represents: 18- 
inch through to 8. 

Tlie 18P has a heavy die-cast frame 
finished in grey hammertone and a magnet 
assembly which itself has a diameter of 
some 8 inches. This provides a flux density 
of 13,500 Gauss for the 3-inch yoice coil, 
which can be supplied with an impedance of 
either 8 or 15 ohms. 

To the touch, the cone movement of the 
18P feels quite stiff and therefore ap¬ 
propriate to the needs of the guitar 
fraternity. However, because of its large 
size and masa, the actual fundamental 
resonance is 45Hz, which should appeal to 
organ enthusiasts with space to house such 
a monster. Nominal RMS power rating for 
all frequencies between resonance and 
lOkHz is lOOW, and the recommended retail 
price $97.00 — just under a dollar per watt! 

Goodmans recommend that the loud¬ 
speaker be used in a sealed and padded 
enclosure not exceeding 7000cu ins. In such 
an enclosure the response contour is fairly 
level over the range lOOHz to 4.5kHz. Below 
lOOHz it tapers progressively down to 30Hz, 
while the treble roll-off is quite steep above 
4.5kHz. Fairly obviously, the response 
would be fine for bass guitars and organ 
flutes but the upper register would need 
support from a tweeter array where a 
bri^ter sound is required. 

The Audiom 15P also has a heavy diecast 
frame and an impressive magnet structure 
providing a flux density of 15,000 Gauss. The 
concept is different, however, in that the 
l-3/4in voice drives two cones —- the main 
curvilinear bass cone and a central tweeter 
element whose edge supports a heavy 
moulded dust cover. 

Installed in a 4,800cu inch enclosure, the 
15P exhibits rather similar response to the 
18P below IkHz. Above IkHz the response is 
smoother and tapering much more 
gradually towards lOkHz. With a 50W power 
rating, the 15P should be well worth con¬ 
sidering for general guitar and organ work, 
as well as those PA installations where such 
a loudspeaker is called for. The recom¬ 
mended retail price is $78,00. 

Hie Audiom 12P is a much more con¬ 
ventional unit, with a ribbed cone, pressed 
metal housing, l-%in dia voice coil and a 
magnet structure inside a plastic housing. 
The more economical construction is 
reflected in the price — $55.00 recom¬ 
mended retail. Surprisingly, however, the 
RMS power rating in its recommended 
enclosure (3000cu in) is the same as the 15P, 
at 50W RMS. The response contour is 
relatively flat over the range lOOHz to 5k^, 
with a fairly steep slope outside those 
limits. Fundamental resonance, by the way. 


is 85Hz. 

The range includes also two smaller 
loudspeakers. Hie Audiom lOP (not pic¬ 
tured) has a 1-inch voice coil available In 8 
or 15 ohms, and is recommended for use in a 
2000CU in enclosure. Power rating is 
15W RMS and recommended retail price 
$ 22 . 00 . 

“Baby” of the range is the 8P also fitted 
with a l-inch voice coil and rated for 15W 
RMS in a 1300cu inch enclosure. Its 
response, like that of the lOP is sub¬ 


stantially level in the range lOOHz to 7kHz, 
with a steep slope outside those limits. 
Recommended retail price is $21.00. 

A brochure showing details of the Audiom 
range, together with suggestions for en¬ 
closures, protective transient filters and 
multiple usage is available from the 
Australian distributors: Thom Electrical 
Industries (Australia) Pty Ltd, 123 Barn- 
field Rd, West Heidelberg, Vic 3081. Hiom 
is also represented in other states. 
(W.N.W.) 


R)rfine detail work 
—a hands free 
magnifier 



The Magna-Sighter is a precision A H IA 

3-D binocular magnifier that leaves IwlCiA I 

your hands completely free for work. ■ * ^ m ■ mmm 1 

It has hundreds of applications, further informatioji send 

and is invaluable for scientists, f STOTT TECHNICAL SERVICES MEA 173 1 

technicians, craftsmen, toolmakers, i (Division of Stott’s ■ 

hobbyists, etc. Slips easily over the 5 Technical Correspondence College Pty. Ltd.) j 

)^ 0 a(j_ov 6 r glasses, too. Proved i 159 Flinders Lane, Melbourne, Vic., 3000 i 

and used by many U.S. universities, ! Please send me full information on the 3-0 Magna-Sighter. [ 

space research bureaux, govern- l • that Sales Representative will call. I 

ment departments and major ' ^ame .■ 

industrial organisations. Available ■ ..| 

Price $14.00. •..Postcode. \ 

STC490 
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TO 



BE PRECISE 

24.7 Watts RMS 
per channel 



ONLY 


PRECISELY ENGINEERED TO GIVE PROFESSIONAL 
QUALITY FAR SUPERIOR TO ANY OTHER BRAND 
UNDER $400. BEAUTIFULLY PRESENTED IN 
SOLID ALUMINIUM CASE. YOU WILL BE PROUD 
TO OWN THIS AMPLIFIER 


Power output (total) 


BANDWIDTH 
FREQUENCY RESPONSE 


Claimed: 

Actual: 


DISTORTION 


40 watts rms into 8 ohms 
50 watts rms into 8 ohms 
30 watts rms into 15 ohms 
Above power holds good from 25 — 30000 Hz. 

10 - 50000 Hz. - 3dB. 

20 - 40000 Hz. ±.25dB. , 

Amp. only .047o at full power (1000 Hz) 

Overall better than .157- 

Intermod. better than .27, 


SPECIFICATIONS 

SIGNAL/NOISE RATIO 


SENSITIVITY 

TONE CONTROL 

DAMPING FACTORS 
POWER CONSUMPTION 


Phono 

Other 

Bass 

Treble 


58dB. on phono 
(better on other inputs) 

3 m.v. 

200 m.v. 

llOdB. at 100 Hz. 

-ilOdB. at 10000 Hz. 

S’ ohms = 40 15 ohms = 70 
45 watts. 


National Distributors: 


Hear this magnificent unit at 


J. H. REPRODUCERS CO, 

293 HUNTINGDALE RD, CHADSTONE, VIC. 3148. 
TELEPHONES: 277-3066, 277-3488. 

(Manufacturers of the famous “JH” Turntable) 


SYDNEY 

Instrol Centre, 
91a York Street. 


ADELAIDE 

Sound Spectrum, 
33 Regent Arcade. 


MELBOURNE 

Radio Parts Group, 
562 Spencer Street. 


BRISBANE 

Brisbane Agencies, 

72 Wickham Street, Valley. 


PERTH 

Albert's Hi Fi Centre, 
282 Hay St. East. 
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NEW PRODUCTS 


Calculator keyboard, bounceless buttons 


A low cost numeric keyboard for use 
in calculators and similar devices is 
available from General Electronics 
Services, also a mercury keyswitch 
range featuring zero contact bounce. 

The numeric keyboard is the Flex-Key 
model DK, from Flex Key Corp of 
Gloucester, Massachusetts. Based on a 
patented switching technique employing a 
conductive elastomer membrane, it offers 
high reliability at low cost. Base of the 
keyboard is a rectangle of 1 / 8-in fibreglass 
printed board, with gold plated copper 
contact grid.« etched on the inside surface 
and swaged / soldered terminals passing 
through to the rear. 

A variety of models are available, with 
flat mylar key format, raised or recessed 
buttons, and optional illumination using 
either LEDs or incandescent lamps. All 
models are electrically compatible with 
DTL, TTL and MOS logic. 

Also offered by GES are the “Mercutron” 
range of no-bounce keyswitch buttons, 
made by Mechanical Enterprises, Inc of 



Rugged FET meter, solid 


Parameters Pty Ltd have recently 
announced the availability of two 
interesting new instruments from 
Japan: the YEW type 3223 FET 
VOM, and the Trio CO-1303A solid- 
state oscilloscope. 

The model 3223 electronic VOM is from 
the Yokogawa Electric Works, of Japan. It 
uses a balanced FET circuit to provide 11M 
input impedance for DC voltage 
measurement, 500k for low AC volts and IM 
for high AC volts. Case of the instrument is 
shock-resistant ABS resin, and the meter 
movement is a sturdy taut-band suspension 
type. 

There are basically 24 measuring ranges 
provided, eight of which are for DCV — 0.3V 
to 1200V FSD in 3/12 ratio steps. Other 
ranges are for direct current (120uA — 1.2A 
over five ranges), ACV (3-300V, five 
ranges) and ohms (2k — 200M, six ranges). 
The instrument runs from 8 x UM-3 dry cells 
and one UM-1 cell. 

The CO-i 303A oscilloscope is from the 
Trio Electronics company, also of Japan. 
Fully solid state apart from the 75mm 



Alexandria, Virginia. These are based on an 
extremely simple but highly effective 
mercury switch assembly which is capable 
of operating in any position with zero 
specified bounce. 

Essentially the switch consists of a small 
tube of flexible elastomer, containing a drop 
of mercury. When the key is in the raised 
position,- the tube is constricted in the 
centre and the mercury effectively cut into 
two isolated drops. Pressing the key merely 
removes the constriction, and allows the 
mercury to re-combine, completing the 
SPST circuit. 

The SS-10 and SS-11 Mercutron switches 
are rated to carry 100mA at 24V, with a life 
of 100 million cycles. Rise and fall times are 
rated at less than 10 nanoseconds. 

A variety of key top formats are available, 
including lighted tops and a full set of tops 
with alphanumeric legends. The switches 
are pressure-mounted on printed wiring 
boards and have integral plastic alignment 
studs to obviate the need for alignment 
plates. 

Enquiries regarding both Flex Key 
keyboards and Mercutron no-bounce 
keyswitches should be directed to General 
Electronics Services Pty Ltd, at 114 
Alexander Street, Crows Nest NSW. 


state CRO 



diameter CRT, it offers high sensitivity and 
1.5MHz vertical bandwidffi combined with 
compactness and low cost. 

Designed primarily for servicing, the unit 
has simplified controls. Both vertical at¬ 
tenuator and sweep timebase consist of 
coarse decade switches combined with 
interpolating pots. Vertical input im¬ 
pedance is IM / 30pF, with a maximum 
sensitivity of 20mV / cm and a bandwidth of 
(Cont/nufid on Page 107) 


su 

ELECTRONICS 
PTY. LTD. 

Manufacture - Sales - Service 

392 Centre R(J. Bentleigh, Vic., 3204 
Phone 97-4832 A.H. 97-5539 



THE SENSATIONALLY AMAZING 
SHOWER OF LIGHT. AVAILABLE EX 
STOCK $27.95. TRADE ENQUIRIES 
WELCOME. 



OP1030 

10 mil 

mono-fiber 

180 feet 

$ 2.99 

OP1060 

10 mil 

mono-fiber 

360 feet 

$ 5.37 

OP2008 

20 mil 

mono-fiber 

48 feet 

$ 2.99 

OP2016 

20 mil 

mono-fiber 

96 feet 

$ 5.49 

OP3003 

30 mil 

mono-fiber 

18 feet 

$ 3.23 

OP3006 

30 mil 

mono-fiber 

36 feet 

$ 5.75 

OP4503 

45 mil 

mono-fiber 

18 feet 

S 4.31 

OP4506 

45 mil 

mono-fiber 

36 feet 

S 8.27 

OP7076 

.087 mil 

light guide 

7 X .017 

6 feet 

$.2.75 

OP7193 

.120 mil 

light guide 

19 X .017 

3 feet 

.$ 2.75 

OP7196 

.120 mil 

light guide 

19 X .017 

6 feet 

$ 4.67 

OP7373 

.152 mil 

light guide 

37 X .017 

3 feet 

$ 3.35 

OP7376 

.152 mil 

light guide 

37 X .017 

6 feet 

S 5.87 


OP8020 2 low heat light bulbs 3 watt 6.5 volt $ .71 

OP8000 4 channel light head $ 3.35 

OP8030 Eyelet Assortment $ .95 

OP8050 Adhesive end-treat compound $ 2.99 

OP8060 Fiber Optic manual $ .83 

OP8070 Fiber Optic starter kit S10.63 

Now available 20 mil fiber in any length. 

MANY OTHER TYPES IN STOCK AND ADDITIONAL 
LINES ARRIVING CONSTANTLY, 

SOLE AUSTRALIAN AGENT 
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SPECIAL HI-FI SYSTEM FROM CLASSIC 


GARRARD ZERO 100 
RECORD CHANGER 


MAGNAVOX 

ROLA 

3 WAY SPEAKER 
SYSTEM 

AS ADVERTISED 
ABOVE 


PIONEER SA-600 
AMPLIFIER 
OR KENWOOD 
KA 4002 


FREIGHT 

aPACKIHQ 

EXTRA 


Fitted with Shura Magnetic Ca^ 
tridge & Diamond Styiua Suppiied 
with timber base & perspex cover. 


CLASSIC RADIO 


245 PARRAMAHA RD, HABERFIELD 2045 
PHONES 798 7145, 798 6507 


NEW ALL-TRANSISTOR STEREO AMPLIFIERS WITH 
IN-BUILT AM. TUNER ULTIMATE IN DESIGN- 

LONG DEPENDABILITY using all silicon transistors 50 WATTS RMS 


SPECIFICATIONS 
POWER OUTPUT: 

25 watts per channel R.M.S. Total output 
50 watts R.M.S. 8 Ohms. 

FREQUENCY RESPONSE: 

20 cycles to 40/000 + Idb. 

HUM A NOISE: ** 

Aux. 70db, Mag. 60clb: 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c - s + 13db. Treble lOkc/s 
15db. 

HARMONIC DISTORTION. 

Less than 0.5 per cent, 

LOUDNESS CONTROL: 

50 c.s lOdb. 

SCRATCH FILTER: 

(high filter) at lOkc / s 5db. 

RUMBLE FILTER: 

(low filter) at 50 c/s 5db. 

PROVISION FOR TAPE RECORDER. 
Record or play back with din plug 
connector. Tape monitor switch. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected 
and selected by switch on front panel, 
they can also be driven together. 
HEADPHONES: 

Headphone jack is situated on front 
panel. 

DIMENSIONS: 

161 2 in X llin, deep. Weight lbs. 

TUNER: 

This unit incorporates a transistor 
tuner with a coverage of 530 to 1,600 K. C. 
Calibrated dial available for all states. 

POWER SUPPLY. 

Regulated power supply with switching 
protection for output transistors. 
SEMICONDUCTORS. 

30 silicon transistors plus 7 diodes. 


$ 159.00 


Plus Freight 

(cabiitet extra) 

Model C700-T (with Tumr) 


Amplifidr Only 
Model C.700 
$139.00 Plus Freight 
Cabinet Extra 

Provision For 4 
Channel 


Model C700 


All units wired with sockets & control for simulated 4 channel only requires the addition 
of two extra speakers, aiso output socket for decoder. 

Cabinets for above amplifiers in Teak or Walnut Oiled Finish with matching metai trim 
$10.00 extra. 


NEW MODEL C600*T 36 WATTS RMS 

36 WATT (18 watts per channel) VERSION OF THE C700-T AM¬ 
PLIFIER WITH TUNER, SPECIFICATIONS AS FOR THE C700-T BUT 
LESS THE FOLLOWING: PROVISION FOR SIMULATED 4 CHANNEL, 
SPEAKER SWITCHING (outlet for one set of speakers only) 8- tape 
monitor switch. SUPPLIED IN TIMBER CABINET TEAK OR WALNUT 
FINISH. 


FREIGHT 

EXTRA 


- NEW MAGNAVOX-ROLA 3 WAY SPEAKER SYSTEM - 

FREQUENCY RESPONSE 35Hz to 25KHZ 
POWER HANDLING CAPACITY 30 WATTS R.M.S. 


DRIVE UNITS: 

Magnavox 8-30 High Performanoe 8In Bass Unit a 
MagnavoxS.J — 6in Mid Range Speaker e Rola X30 
High Fidelity Dome Tweeter 

COMPLETE SYSTEM in 1.6 cubic a cabinet In 
Walnut or Teak Veneer (Size 24" x ISM" x 11"). 

$69.50 ea. Packing B- Freight Extra, 


SPEAKER KIT: (less cabinet) comprising 1 8-30 speaker, 
1 6J speaker, 1 Rola X30 dome tweeter, 1 Imh. in¬ 
ductance, 1 8mfd. 8 1 4mfd. polyester condenser, 1 3'' 8 
1 6" tube, 1 printed circuit board for network, innabond 8 
speaker silk, plans for cabinet. 

$38.00 Reg Post & Packing $2,00 Extra. 
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VARIABLE POWER 
SUPPLIES 


ACE RADIO: 

DEATH OF FOUNDER 

The electronics Industry in Sydney 
lost one of Its colourful personalities in 
early December, with the passing of 
Harry Carter, founder and proprietor of 
ACE Radio, of Marrickville. 

Back In the 1930's, when the roots of 
this magazine were still in the old 
"'Wireless Weekly", Harry Carter was 
designing, manufacturing, selling and 
hiring public address equipment. For 
good measure, he produced his share of 
radio receivers and hifi equipment of the 
era. 

After the war Harry Carter began 
trading in war surplus disposals and his 


premises became a mecca for elec¬ 
tronics enthusiasts seeking bargain bits 
and pieces. As war surplus began to run 
down, Harry again found space for his 
original Interest -- amplifiers and, later, 
electronic musical instruments. 

When advancing years and ill health 
caught up with him, particularly during 
the past couple of years, Harry entrusted 
the affairs of ACE Radio more and more 
to his manager and son-in-law, Joe 
Ellison. 

Joe Ellison has assured me that ACE 
Radio will continue In the pattern that 
Harry Carter evolved, offering current 
equipment and industry surplus to 
enthusiasts around Australia (W.N.W.) 


Trio oscilloscope, contd. 


1.5MHz at -3dB. Direct connection to the Y 
plate system is possible via a rear-panel 
terminal for operation to about 150MHz. 

Sweep synchronisation is automatic, the 
sweep range being lOHz-lOOkHz in four 
ranges with a fifth switch position used to 
allow for external X input. X sensitivity is 
500mV per cm, bandwidth DC-250kHz, input 
impedance IM / 40pF. 

Enquiries regarding both instruments 
should be directed to Parameters Pty Ltd, 
68 Alexander Street, Crows Nest, NSW 2065. 
(J.R.) 


The LM3900 has both analog and digital 
applications, some fifty of these being 
shown in the data sheet / applications 
brochure. Featured performance specs for 
each op amp element are 30nA input biasing 
current, 2800/V open loop voltage gain, 
2.5MHz unit gain bandwidth, 10mA output 
current, 70dB supply rejection. Package is a 
14-pin DIL. 

Enquiries to NS Electronics Pty Ltd at 
Stud Rd and Mountain Hwy, Bayswater, Vic 
3153 or 284 Pacific Hwy, Hornsby, NSW 2077. 


Dick Smith 
publishes 
2nd edition 
of parts 
catalogue 


Dick Smith (Wholesale) Co, distributors 
and parts suppliers of 162 Pacific Highway, 
(jore Hill, NSW 2065, have just published the 
second edition of their popular parts 
catalogue. The new edition is expanded and 
updated, with more pictures to allow con¬ 
venient identification, and brief parameter 
details for transistors. Purchase price of 50c 
covers two 25c vouchers redeemable with 
an order for $5 up. 


ELCOMA MOVE 

The ELCOMA division of Philips Industries Ltd, has 
moved to 67-77 Mars Rd, Lane Cove 2066. The move 
involves Head Office Management, Sales, Engineering 
and Administration groups. The new phone numbers 
are 42 1261, 42 0361, both 10 lines. 

The warehousing activities will be fully established 
at the new location in the near future. 


PRICE CORRECTION 

The price for the Hioki FET Voltohmeter 
reviewed on page 129 of the December issue 
should have been quoted as $38 plus sales tax, or 
$43.70 inclusive. 


Quad op amp 1C 
from NS Electronics 

A new low-cost quad op amp IC, the 
LM39(X), is now available from NS Elec¬ 
tronics. The IC operates from either a single 
or split power supply, is internally 
frequency compensated and short-circuit 
protected. The circuit used in the four op 
amps in the device is novel, the non¬ 
inverting inputs being provided by means of 
a current mirror configuration. 


PRINTED WIRING 
EXPERIMENTERS 
PACKS 

• Bishop artwork drafting aids 
— tapes, pads, mylar, knives, 
I.C., transistor, edge connec¬ 
tor groups. 

• Positive acting photo resist 
system for use with 1:1 art¬ 
work masters. 

• Etching materials & aids, 
laminates 

For full details contact 

CIRCUIT COMPONENTS (A/ASIA) 
PTY LTD 

460 Bexley Rd., Bexley, NSW, 2207 
69-6550 

DOUGLAS ELECTRONICS PTY LTD 

322 Old Cleveland Rd., 
Coorparoo, Old, 4151 
97-8222 

PRINTED CIRCUITS LTD 

2-4 Walker St, 
Christchurch, N2. 

40 089 


• Single and Dual Outputs 

• Output Voltages to 60 Volts 

• Output Current to 2 Amps 

• Excellent Line and Load 
Regulation 

• 0^ to 60® C Operating Tem¬ 
perature 

• Ten Turn Controls 

• Constant Voltage / Current 
Limit 

• Constant Voltage / Constant 
Current 


SCIENTIFIC ELECTRONICS 
PTY. LIMITED 
42 Barry Street, Bayswater, 

Vic. 3153. Phone: 

Melbourne 729-3170; Brisbane 47- 
4311; Sydney 25-3955; Perth 21-6146 


NEW PRODUCTS - 
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BOOKS B 
LITERATURE 


VHF Manual 

RADIO AMATEUR’S VHF MANUAL, 
Third edition, 1972. Published by the 
American Radio Relay League, Inc, 
Newington, Connecticut. Soft covers, 165 
X 242mm, 352pp, many illustrations. 
Price in Australia 14.20 plus postage 
where appropriate. 


very good value for money. If you’re just 
getting started on VHF, or want to update 
from an earlier edition, I can recommend it. 

The review copy came from the Technical 
Book and Magazine Company Pty Ltd, of 
289-299 Swanston St, Melbourne, who advise 
that they can handle mail orders anywhere 
within Australia. Postage is 50c within 
Victoria, 70c for other states. (J.R.) 


The third edition of the ARRL’s well- 
known VHF manual, which like the RSGB’s 
corresponding publication has probably 
found a place in the ham shack of most 
radio amateurs interested in VHF, UHF 
and microwaves. 

There are three new chapters on FM and 
repeaters, written by Doug Blakeslee* 
WlKLK, who is Assistant Technical Editor 
of “QST”. In addition handbook Editor 
Edward Tilton WlHDQ has replaced earlier 
practical designs with newer projects in the 
sections dealing with SSB, converters and 
preamps, transmitters and receivers. The 
remainder of the book appears to be much 
the same, with the usual welcome emphasis 
on reliable and easy-to-build practical 
projects. 

As with the earlier editions, it represents 


LARGEST RANGE IN 
AUSTRALIA OF 
ELECTRONIC 
AND RADIO BOOKS 


Mai! order available, prompt attention. 
See below for this month's new 


publications. 


Beam Antenna Handbook 

By W. 1. Orr 

$6.50 

V.H.F. Handbook ’ $5.40 

By W. i. Orr St H, G. Johnson 

Mazda Book of Pal Receiver 
Servicing By D. J, Sea! 

$11.90 

A.R.R.L. Antennae Book Published by 
American Radio Retay League $4.35 

Tube Substitution Guidebook 
By H. A. Middleton 

$2.15 

A Beginner's Guide To Hi-Fi 
J. R, Hey 

$1.10 

Hi-Fi Stereo Servicing 

Guide By R. G, Middieton 

$4.40 

Experiments in Electronics 

By Lowfi 

$3,25 


Add45c for postage 

MeGILLS 

Authorised Newsagency Pty, Ltd,, 

187 Elizabeth Street 
MELBOURNE, VIC. 3000 
Phone 601475 


Solid State TV 

FUNDAMENTALS OF SOLID-STATE 
TELEVISION, by W. C. Cook. Published 
by West Publishing Corporation for 
Electronic Industries. Soft covert. 152mm 
X 235mm, lOOpp with line illustrations. 

This book was originally based cm 
material used in a series of lectures given to 
production and servicing personnel to 
bridge the knowledge gap between 
monochrome and colour television. The 
first chapter covers standards and 
definitions involved in the book, which then 
leads on to chapters on basic transmission, 
NTSC receiver principles, PAL D system, 
setting up procedure and test equipment. 

The author assumes a good knowMge of 
monochrome receiver technique in his 
readers and with this qualification in mind 
it is a book to be recommended (N.J.M.) 


Design Text 

PRINCIPLES AND APPLICATIONS OF 
SEMICONDUCTOR DEVICE 
MODELLING, by D. J. Hamilton, F. A. 
Lindholm, and A H. Marshak. Published 
by Holt, Rinehart and Winston, Inc, New 
York, 1971. Hard covers, 240 x 175mm, 
485pp, many diagrams. Price in Australia 
$17.80. 

Another in the HRW series in electrical 
engineering, electronics and systems, this 
book as the title perhaps suggests is written 
for the senior undergraduate and graduate 
student in electronics engineering. It is an 
introductory text, designed to develop 
systematic methods for obtaining simple 
yet accurate and practical mathematical 
models of semiconductor device elements 
for the purpose of circuit analysis and 
design. 

The book is written with the needs of the, 
IC designer in mind, and assumes the use of 
computer-aided design (CAD). The chapter 
headings give a good idea of the coverage 
and treatment: 1 — Introduction; 2 — 
Systematic Modelling Procedures; 3 — 
Reverse-biased PN Junctions; 4 — The 
JFET; 5 — The MOS Transistor; 6 — A 
Model of the Junction Region; 7 — Models 
for Quasi-Neutral Homogeneous Regions in 
Bipolar Devices; 8 — The PN Junction 
Diode; 9 — The Homogeneous-base 
Transistor; 10~ Models for Inhomogeneous 
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Material and the Graded-Base Transistor; 
11 — Other Models for Bipolar Transistors. 
The book ends with two mathematical and 
theory appendices, togedier with a topic 
index. 

The text appears to this reviewer to be 
well written, and each chapter is suitably 
supplemented by reference lists and 
tutorial problems. It should thus be of 
considerable value to those f<Mr whom it is 
intended. 

The review copy came from the local 
office of the publi^er. (J.R.) 


Auto Projects 

20 SOLID STATE PROJECTS FOR THE 
CAR AND THE GARAGE, by R. M. 
Marston. Published by Iliffe Books, 
London, Soft Covers, I15pp, 137mm x 
. 217mm, with numerous photos & circuit 
diagrams. Aust price $4.25. 

Electronic gadgets for the car seem to be 
perennial favourites, judging by some of the 
letters to the Editor, and this volume would 
keep most people happily occupied for some 
time. The projects, where applicable, are 
shown in both negative and positive ground 
versions to suit most vehicles. The list in¬ 
cludes the usual GDI systems, windshield 
wiper pause controller, tachometer and 
lights-on warning systems, in addition there 
are a number of sensor circuits coupling to 
the fuel gauge and temperature gauge as 
well as lamp failure detectors that all ac¬ 
tivate a master alarm with a bright flashing 
light. This together with the clicking of a 
relay, alerts the driver to a fault condition 
as soon as it occurs. 

Each project is shown assembled on vero- 
board, with a photo of the finished unit and 
line illustrations of the parts layout. A 
concise description of the function of each 
circuit should be of great assistance, par¬ 
ticularly to the beginnner. 

The review copy came from Butterworth 
& Co, 586 Pacific Hij^way, Chatswood, 
NSW, but copies should be available from 
most technical booksellers. (N.J.M.) 


Circuit Theory 

GENERALIZED NETWORKS, by 
Richard Saeks. Published by Holt, 
Rinehart and Winston, Inc, New York 
1972. Hard covers, 240 x 170mm, 433pp, 
diagrams. Price in Australia $22.05. 

An advanced textbook, written for the 
academically inclined graduate engineer¬ 
ing student. The author, who is Associate 
Professor of electrical engineering at the 
University of Notre Dame in Indiana, states 
in his pr^ace that it was written as an in¬ 
troduction to a new and flexible network 
theory methodology, one which he believes 
to be more suited^to the needs of modem 
technology than those currently in vogue. 

The chapter headings read l — Foun¬ 
dations; 2 — Time Domain Representation 
of Linear Networks; 3 — Frequency 
Domain Representation of Linear Net¬ 
works; 4 — Topological Networks; 5 — 
Realizability Theory; 6 — RLC Networks; 7 
Transmission Line Networks; 8 — 
Multivariable Networks; 9 — Finite Time- 
Variable Networks, State-Space 
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Techniques. The book ends with three 
mathematical appendices and a topic index. 

Although very specialised, the book ap¬ 
pears to be presented logically and in 
concise language. It should therefore be of 
considerable interest to those for whom it 
was written. 

The review copy came from the local 
office of the pubhsher. (J.R.) 


Infra-red. Basics 

ABC*8 of INFRARED, by Burton Bernard, 
published by W. Foulsham & Co Ltd. 
English edition 1971. Hard covers, 144pp, 
143mm X 222 mm, Numerous photos & 
line drawings. Price in Australia $4.75. 

Any book of this modest size attempting to 
cover a technology expanding as rapidly as 
infrared must perforce be fairly sketchy in 
its treatment, but this book would be a 
useful primer on the subject. 

The introduction carries a brief history of 
discoveries in the field of optics and the 
following chapters cover infrared theory, 
optics, detectors, instrumentation, systems 
and applications of infrared. 

Each chapter concludes with a short 
question section with the answers at the end 
of the book. 

The review copy came from the Grenville 
Publishing Co. (N.J.M.) 


FM Handbook 

FM RADIO SERVICING HANDBOOK. 2nd 
Edition, by Gordon J. King. Publish^ by 
Butterworth & Co (Publishers) Ltd, 
London, 1970. Hard covers, 255 x 160mm, 
206pp, many illustrations. Price in 
Australia $10.00. 

Another book from Butterworth, our 
associated British publishing group, and 
written by well-known UK technical author 
Gordon King. This is actually the revised 
and updated second edition of the book, 
which was first published in 1957. 

An introduction to FM broadcasting and 
receiver operation, it is written primarilv 
for the British servicing technician. As such 
it will probably be of only limited interest 
and value to the Australian technician and 
hobbyist, because when FM broadcasting 
begins here both the specific details of our 
system and the design of the receivers for it 
may well be significantly different. 

Still, the book is well written, in Mr King's 
usual highly readable style, and being up to 
date on current FM practice it would make 
good preliminary reading for the technician 
wishing to bone up in anticipation. It may 
also be of value to radio amateurs using FM 
equipment, or intending to do so. 

The review copy came from the local 
office of the publisher. (J.R.) 


Disappointing 

PRACTICAL SOLID-STATE PRINCIPLES 
& PROJECTS, by Ken W. Sessions Jr. 
Soft covers, 176pp, 137mm x 216mm, 
many illustrations. Published by Tab 
Books, USA. Price in Australia $4.95 soft 
cover, $8.90 hard covers. 

Anyone buying this book in the hope of 
receiving guidance in constructing the 
projects listed in the index will be rather 


disappointed, as only the circuit diagram 
and a few parts lists are given. There are no 
details for the construction of some quite 
complex projectsV 

Several transmitters are described with 
no clear warning about licensing 
requirements. Most of the circuits are 
derived from the data books of major US 
semiconductor manufacturers, to whom 
credit is given. 

The review copy came from Grenville 
Publishing Co. (N.J.M.) 


Video Recording 

VIDEO RECORDING; RECORD AND 
REPLAY SYSTEMS, by Gordon White. 
Published by Butterworth and Co 
(Publishers) Ltd, London, 1972. Hard 
covers, 223 x 145mm, 208pp, photographs 
and diagrams. Price in Australia $13.30. 

A sound basic treatment of the principles 
and practice of video recording, written for 
both the interested amateur and the com¬ 
mitted professional. It deals with the 
subject concisely yet comprehensively, and 
is also up to date at the time of publicaticm 
(early 1972) — no mean feat in a book 
dealing with this fast-moving area of 
technology. 

The chapter headings read 1 — In¬ 
troduction to Video Systems ; 2 ~ Television 
Waveforms and Colour Systems; 3 — 
Factors Affecting the Design of VTRs; 4 — 
Theory of Magnetic Recording and 
Reproduction; 5 — Frequency Mo<mlation 
in a Recording System; 6 — Broadcast 
VTRs; 7 — Servo Systems in Professional 
VTRs; 8 — Signal System of a Colour 
Recorder; 9 — Helical Scan Recorders; 10 
— Editing, Professional Cartridge Systems 
and Duplication of Video Tape; 11 — Disc 
Recording; 12 — Wideband Analog Record¬ 
ing; 13 — Manufacture and Care of Video 
Tape; 14 — Electronic Video Recording 
(EVR); 15 — RCA SelecU Vision; 16 — 
Video System Comparisons. 

Although it covers a lot of material in a 
relatively small number of pages, the book 
is well written and very readable. Only in a 
few places did I find myself wishing that the 
author had delved into the topic concerned a 
little more deeply. It is by far the most 
satisfying treatment of video recording that 
I have seen to date. 

Warmly commended. 

The review copy came from the local 
oHice of the publisher, but copies should be 
in stock at major bookkores by the time this 
review appears. (J.R.). 


in Brief ... 

NATIONAL BUREAU OF STANDARDS 
(USA) has published two recent Technical 
Notes of interest to manufacturers in the 
electronic indus^. Technical Note No 739 
describes a universal dropout tester for 
evaluation of computer and in¬ 
strumentation tapes and note No 733 covers 
methods of process control and testing 
methods for semiconductor materials. 
Information on these and other NBS 
publications may be obtained from the 
National Technical Information Service, 
Springfield, Virginia 22151. 


NEW BOOKS 

JUST A FEW OF THE THOUSANDS ALWAYS 
W STOCK. CAU m Off W/tm QIVINQ your 
REQUIREMENTS. AH book* rmrltmod In 
tIoaronloK' oan b* ordormi from u* 

A.R.R.L. RADIO AMATEUR'S HANDBOOK 
1972 «e.9S 

R.S.Q.B. RADIO COMMUNICATION HAND¬ 
BOOK $1376 

R.S.G.B. AMATEUR RADIO TECHNIQUES - 
Pat Hawker,' new 4th edition $6i>6 

RADIO e ELECTRONIC LABORATORY 
HANDBOOK - Scroggie. New 8th Edition 

$15D0 

ELECTRONICS FOR ELECTRICAL TRADES - 
Lowe $3.96 

EXPERIMENTS IN ELECTRONICS - 
Lowe (two new Auetralian Publications) $3716 
ELECTRONIC CIRCUITS FOR TECHNICIANS 

$'1046 

BASIC ELECTRONICS - Technical Press. Six 
voluntesinone — ExcellentI $16.60 

BASIC TELWISION — Technical Press, Three 
volumesin one—Just outi $11.46 

COLOUR T.V. SERVICING - Gordon 
King $1446 

COLOUR T.V. THEORY - Hutson. Hlghlv 
Recommended) $10.8o 

Hi-Fi LOUDSPEAKERS £r ENCLOSURES - 
Cohen $7.60 

Hi-Fi AND TAPE RECORDER HANDBOOK - 
King $640 

ELECTRIC GUITAR AMPLIFIER HANDBOOK 

$646 

TRANSISTOR AUDIO & RADIO CIRCUITS, 
Genuine Mullard circuits $3.60 

AUDIO AMPLIFIER SYSTEMS - Philips Cir¬ 
cuits, excellenti $3.46 

PIN POINT TRANSISTOR TROUBLES IN 
TWELVE MINUTES $746 

SOLID .(STATE PROJECTS FOR THE EX¬ 
PERIMENTER - GREEN $640 

12B ONE TRANSISTOR PROJECTS - Turner 

$640 

TRANSISTOR POCKET BOOK - Hibberd $446 
1972 TUBE/TRANSISTOR SUBSTITUTION 
GUIDE $3.96 

PHILIPS POCKET BOOK 1972 (Data on Philips 
Components a-Materials) $2.00 

GENERAL ELECTRIC SEMICONDUCTOR DATA 
BOOK $876 

GENERAL ELECTRIC TRANSISTOR MANUAL 

$340 

GENERAL ELECTRIC S.C.R. MANUAL $446 
R.C.A. TRANSISTOR, THYRISTOR & DIODE 
MANUAL $376 

FAIRCHILD LINEAR INTEGRATED CIRCUITS 
DATA CATALOG $3.60 

MAIL ORDERS BY RETURN. . . PLEASE ADD 
BOc por pares/ potugo IVIoJ. TOe por'parcol 
Intoratato 

TECHNICAL BOOK ft 
MAGAZINE CO. 

> 296299 Swanston St 
Ph. 0633961 MELBOURNE3000. Ph. 663 2849 


"OXFORD" 

RADIO CHASSIS 

INSTRUMENT CASES 

ENGRAVED & PRINTED PANELS 

"MINI BOXES” (Aluminium) 

Speaker Cases 

Rack & Panels (To Order) 

Stainless Steel Work (To Order) 

Wardrope and Carroll 
FabricationsPty. Ltd. 
Box330 Caringbah2229 
Phone 525 5222. 
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PLUSV&GIMiO 


A reversible electronic integrator with nonvolatile memory for Timing, Integrating and Counting. 

The Plessey E-cell is a circuit component (sometimes called a Microcoulometer) which integrates electron 
flow in either direction retaining the last integral (set charge) in its memory indefinitely. Whenever the integral 
in the memory is made zero (cleared), the component changes state providing an electrical trigger signal. 

Applicatif/ns include Timing ordnance, safe and arm/sonobuoy scuttling/long delays (months) 

Current “Time integration environmental monitoring/data accumulation/laboratory integration — 
physics/chemistry, meteorology etc./ proportional battery charging. Pulse Counting and Memory adding 
and subtracting pulses/counting events—traffic vending etc./ confidential memory —security devices. 
Use-Tfme Mea^;tirement end of life elapsed time and warranty indication/use accounting — office, 
autorr/otive. Industrial machines. Repetitive Thjjng and Controls repeat cycle timing —domestic and 
industrial apdiiances/programmed seq^j^m^^llming/automatic controls. 


Literature available on request. 



PLESSEY 

Ducon 


Plessey Ducon Pty. Limited, 

PO Box 2 Villawood, NSW, 2163. 
Tel. 72 0133 





Worth waiting for. 
The M.S. Com¬ 


ponents Catalogue. 
Ready Mid 1973. Full 
of Bargains, In¬ 
formation, thousands 
of items. Please do 
not send any money 
yet, as this is purely 
advance notification. 


SALES 95-97 REGENT STREET, REDFERN, 
CENTRE: N.S.W.2016. TELEPHONE 69 5922 


HEAD OFFICE. 1st FLOOR, SUITE 2,168 REDFERN ST., 
&M.O.DEPT. • REDFERN, NSW 2016. 


NA TIONAL SEMICONDUCTOR 

Products. We are pleased to announce 
that WE carry the full range of Digital & 
Linear Integrated Circuits of this proven 
and ^reputable Company at the best 
'Value for money' prices. Details & full 
prices can be obtained on request by 
sending self addressed envelope. 


HOURS OF TRADING. 

Mondays to Wednesday a Friday: 9 a.m. to5.30 p.m. Thursdays: 9 a.m. to 
7.30 p.m. Saturday: 8.30 a.m. to 1 p.m. Sundays: OUR DAY of REST . . . 
WE DON'T HAVE TO WORK . . . 


YET another astounding Offer from M.S.C. . . . The TRANSPAC' . . . 
All the Ingredients for a 9 Transistor Radio . . . LOOK WHAT YOU GET 
1 Transfstor type twirvgang Variable capacitor. 

1 5000 ohm miniature switched potentiometer with spindle. 

2 Silicon signal Diodes. 

9 NPN a PNP Moulded Transistors. 

6 Miniature Electrolytic capacitors. 

3 I.F.T.'s (A.M. Kit). 

1 Oscillator Coil. 

1 Wound Ferrite Aerial. 

1 Miniature Driver Transformer, 1 Miniature Output Transformer. 

1 Miniature Extending Aerial. 

Buy these components anywhere a they will cost you approximately 
$13.50. PLEASE NOTE OUR PRICE FOR THE LOT . . . ONLY $7.50 + . 
25c post These COMPONENTS are ALL new stock and not rejects a 
guaranteed by us . . . 

RUSH YOUR ORDER NOW. . . Only limited quantities available. 


WATCH OUR PRICES GO DOWN ... NOT UP. 

BZY88 Series Zener diodes 50c each. 
2N3055 Power Transistors 2 for $2.75. 
2N3054 Power Transistors 2 for $2.35. 
BC108 6 for $1.95. BC107 6 for $1.95. 
BC109 6 for $1.95. 2N5459 F.E,T. 2 for 
$1.95.2N5485 F.E.T.2 for$2.25. 2N3638 
Transistors 3 for $1.95. TC1102 (STC) 
400V 6 amp Triac a Trigger Diode . . . 
complete kit $2.75.. 

EACH KIT ABOVE PLUS 10 c POST. 


M.S. COMPO¬ 
NENTS . . . First 
in the field again with 
the 'JET MAIL¬ 
ORDER SERVICE'. 
We guarantee that 
ALL orders received 
are PROCESSED a 
DISPATCHED in One 
Hour. 


COMPONENT PACS 

COMPAC A real money-saver. Guaranteed value over $ 10. Consisting of 
complete etching kit, 4 pieces of P.C. board, 4 trimpots, 20 assorted poly a 
styrene capacitors, 30 assorted % a Yath watt resistors, 10 assorted 
electrolytic capacitors a 4 spring loaded terminals. Only $6.00 -f 50c post. 
VARIPAC6 assorted Wire-wound potentiometers by Colvern a I. R. H. 
These normally cost $1.50 ea. Sure-fire value at only $3.00 + 20c post 
,SEMIPAC50 assorted NPN, PNP silicon a germanium transistors, signal 
a high-speed switching diodes and 3 watt Zener diodes. Normal value of 
these would be in the region of $25. Only $ 10.00 -i- 25c post 
CAP-PAC50 assorted High grade Electrolytic capacitors. All useful values 
and no junk. From 1 md to 10,000mfd, 3 V to 50 v. Fantastic value. $10.00 4- 
40c post 

BEYPAC Consisting of 50 assorted BEYSCHLAG resistors. One Of the best 
resistors in the world. A special offer of Yath, % a 1 /3 rd. watt resistors in 
a 2 9c tolerance. You cannot buy these under 15c each. Only $2.50 
post free NSW. Other states 25c post 

SWITCHPAC 8 SUPERIOR MADE SWITCHES BY ARROW consisting of 
the following: — 2 S.P.D.T. Toggle switches, with moulded dolly's. 2 
D.P.S.T. Toggle switches with metal doll/s, 2 Push-button switches, 
normally open, panel mounting type, 2 Push-button switches, normally 
closed, panel mounting type. A total of 8 switches normally valued at $4.50. 
Our price $2.00 -l- 25c post 

ALL THE COMPONENTS offered above are guaranteed NEW a 
UNUSED. 


We Stock the products of the following renowned 
companies: — 

>• S.T.C. • PHILIPS® N.S. ELECTRONICS® McMURDO ® 
E.M.I. ® FAIRCHILD ® JABEL ® SANKEN ® VERO 
ELECTRONICS ® SINCLAIR, ETC. ETC. 
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AUSTRALIAN BROADCAST STATIONS 


MEDIUM-WAVE STATIONS 


KHz 

Call 

Location 


Watts 

530 

2KM 

Kempsey 

d 

2K 


3UL 

Warragul 

d 

2K 


4KZ 

Innisfail -Tully 

d 

2K 


6DL 

Dalwallinu 

n 

lOK 

540 

4QL 

Longreach 

n 

lOK 


7SD 

Scottsdale 

d 

2K 

550 

XR 

Orange 

n 

50K 

560 

2ML 

Murwillumbah 

n 

200 


4AM 

Atherton 

d 

2K 


6WA 

Wagin 

n 

50K 


7BU 

Burnie 


2K 

570 

2BH 

Broken HUP (660) 


500 


4JK 

Julia Creek 2 

dn 

lOK 

580 

3WV 

Horsham 

n 

50K 

590 

4QR 

Brisbane 

n 

50K 

fiOO 

4MS 

Mos8man2 

n 

IK 


6NM 

Northam 

n 

200 


6PH 

Port Hedland 

n 

2K 


7ZL 

Hobart 

n 

lOK 

610 

2FC 

Sydney 

n 

50K 

620 

3AR 

Melbourne 

n 

50K 

630 

4QN 

Townsville 

n 

50K 


7QN 

(Queenstown 

n 

400 

640 

5CK 1 

Port Pirie 

n 

lOK 

650 

2NU 

Tamworth 

n 

lOK 


6AL 

Albany 

n 

400 


SDH 

Darwin 

n 

2K 

660 

2BY 

Byrock2 

dn 

_ 


0GF 

Kalgoorlie 

n 

2K 

670 

XO 

Albury 

n 

lOK 


6BE 

Broome 

II 

50 


8KN 

Katherine 

n 

50 


SLA 

Lae 

n 

2K 

680 

2KP 

Kempsey 

n 

lOK 


6BS 

Busselton 

n 

4K 


STC 

Tennant Creek 

n 

50 

690 

4KQ 

Brisbane 


2K 


5SY 

Streaky Bay 

dn 

2K 

700 

2NR 

Grafton 

n 

50K 

710 

4QW 

St George 

dn 

lOK 


TNT 

Launceston 

dn 

lOK 

720 

2rR 

Taree 

n 

200 


4AT 

Atherton 

n 

4K 


6WF 

Perth 

n 

50K 

730 

5CL 

Adelaide 

n 

50K 

740 

2BL 

Sydney 

n 

50K 

750 

4QS 

Toowoomba 

n 

lOK 

760 

2AN 

Armidale 

n 

50 


4QA 

Mackay 1 

n 

2K 

770 

3LO 

Melbourne 

n 

50K 

780 

2KA 

Katoomba 


2K 


4ro 

Townsville 


2K 


6VA 

Albany 


2K 

790 

4QG 

Brisbane 

n 

lOK 

800 

4QY 

Cairns 

n 

2K 


5RM 

Renmark 


2K 

810 

2BA 

Bega 

n 

lOK 


6WN 

Perth 

n 

lOK 


9RB 

Rabaul 

n 

2K 

820 

XL 

Glen Innes 

n 

lOK 

830 

XI 

Sale 

n 

lOK 


XN 

Geraldton 

n 

2K 

840 

4RK 

Rockhampton 

n 

lOK 


6ED 

Esperance 

n 

IK 


7QT 

(Queenstown 


500 

850 

XY 

Canberra 

n 

lOK 


XA 

Carnarvon 

n 

200 

860 

4GR 

Toowoomba 


2K 


6AM 

Northam 


2K 


7HO 

Hobart 


2K 


9MD 

Madang 

n 

2K 

870 

XB 

Sydney 


5K 


6DB 

Derby 

n 

2K 


KHz 

Call 

Location 


Watts 

880 

3YB 

Warrnambool 

d 

2K 


4WK 

Warwick 


2K 


6PR 

Perth 


2K 

890 

SAN 

Adelaide 

n 

50K 

900 

2LM 

Lismore 


2K 


®Y 

Bridgetown 


2K 


TAD 

Devonport 


2K 


8HA 

Alice Springs 


2K 


XR 

Goroka 

n 

2K 

910 

4QB 

Maryborough 

dn 

' lOK 


4QO 

Elidsvold 

n 

lOK 

920 

2XL 

Cooma 


2K 


4VL 

Charleville 


2K 


6NA 

Narrogin 


2K 

930 

3UZ 

Melbourne 


5K 


4CD 

Gladstone 

d 

2K 

940 

4AY 

Ayr 

d 

2K 


7ZR 

Hobart 

dn 

lOK 

950 

2UE 

Sydney 


5K 

960 

3BO 

Bendigo 


2K 


6rz 

Bunbury 


2K 

970 

2MW 

Murwillumbah^( 1440) 

d 

2K 


SDN 

Adelaide 


2K 

980 

3HA 

Hamilton 


2K 


4RO 

Rockhampton 


2K 


6KG 

Kalgoorlie 


2K 

990 

xz 

Orange 


2K 

1000 

2NB 

Broken Hill 

dn 

2K 


2ST 

Nowra 2 

d 

2K 


6PM 

Perth 


2K 

1010 

4CA 

Cairns 


2K 


4IP 

Ipswich 


2K 


XE 

Geraldton 


2K 


TEX 

Launceston 


2K 

1020 

2KY 

Sydney 


5K 

1030 

3DB 

Melbourne 


5K 

1040 

2UH 

Muswellbrook 

dn 

IK 


5PI 

Crystal Brook 


2K 

1050 

XA 

Canberra 


2K 

1060 

XV 

Maryborough 

d 

2K 


4SB 

Kingaroy 


2K 

1070 

XG 

Griffith 


2K 


6WB 

Ka tanning 


2K 

i080 

2MO .. 

Gunnedah 


2K 


4MI 

Mount Isa 

n 

200 


6IX 

Perth 


2K 


7HT 

Hobart 


2K 

1090 

3LK 

Horsham 


2K 

1100 

4LG 

Longreach 


2K 


6MD 

Merredin 


2K 


TLA 

Launceston 


2K 

1110 

2UW 

Sydney 


5K 

1120 

4BC 

Brisbane 


2K 

1130 

2AD 

Armidale 

d 

2K 


XS 

Colac 

d 

2K 


XI 

Collie 


2K 

1140 

2HD 

Newcastle 


2K 

1150 

2WG 

Wagga 


2K 


EXPLANATORY NOTES 


d Uses directional aerial, 
n National broadcasting service 
1 Operates at night or during specified periods on half 
power. 

2Projected station. 

3 To change to frequency in brackets. 

4 Not yet operating on this frequency. The existing 
, frequency is shown in brackets. 

^Directional aerial to be installed and power in¬ 
creased to 2KW. 

-Details not yet available. 


KHz 

Call 

Location 


WatU 

1160 

4MB 

Maryborough 


2K 


SPA 

Naracoorte 

dn 

2K 

1170 

XH 

Sydney 


5K 

1180 

3KZ 

Melbourne 


5K 

1190 

2NZ 

Inverell 


2K 

1200 

4GG 

Gold Coast 

d 

2K 


SKA 

Adelaide 


2K 

1210 

XF 

Grafton 

d 

2K 


6KY 

Perth 


2K 

1220 

4AK 

Oakey 


2K 


SEP 

Port Lincoln 2 

d 

2K 

1230 

2NC 

Newcastle 

n 

lOK 

1240 

JTR 

Sale 

d 

2K 


8DN 

Darwin 


2K 

1250 

2DU 

Dubbo 


2K 


9PA 

Port Moresby 

n 

2K 

1260 

3SR 

Shepparton 


2K 

1270 

2SM 

Sydney 


5K 

1280 

3AW 

Melbourne 


5K 

.1290 

ZTM 

Tamworth 


2K 

1300 

4BK 

Brisbane 


2K 

1310 

XO 

(aosford 

d 

2K 


SAD 

Adelaide 


2K 

1320 

3BA 

Ballarat 


2K 


4NA 

Nambour (940) 

d 

2K 

1330 

3SH 

Swan Hill 

/ 

2K 


4BU 

Bundaberg 

/ 

2K 

1340 

2LF 

Young 


2K 

1350 

XL 

(Jeelong 


2K 


4GY 

Gympie (600) 


2K 

1360 ■ 

2^X 

Bolwarra 


2K 

1370 

2LT 

Lithgow 


500 


4LM 

Mount Isa (1300) 


2K 


5SE 

Mount Gambler 


500 

1380 

XN 

Goulburn 


2K 


4MK 

Mackay 


2K 

1390 

4BH 

Brisbane 

d 

2K 

1400 

2PK 

Parkes 


2K 

1410 

2KO 

Newcastle 


5K 

1420 

3XY 

Melbourne 


5K 

1430 

2WL 

Wollongong 


• 2K 

1450 

aiG 

Mudgee 

d 

2K 


5AU 

Port Augusta 

d 

2K 

1460 

2NM 

Muswellbrook 


2K 


5MU 

Murray Bridge 


2K 

1470 

3MA 

Milduia 


2K 

1480 

2BE 

Begal 


2K 


4ZR 

Roma y 


2K 

1490 

2AY 

Albury 


2K 

1500 

2BS 

Bathurst 

d 

2K 


3AK 

Melbourne 

d 

5K 

1510 

5NA 

Newcastle 

n 

lOK 

1520 

2QN 

Deniliquin 


2K 


9WK 

Wewak 2 

n 

2K 

1530 

2VM 

Moree 


2K 


5LN 

Port Lincoln 

n 

200 


8AI. 

Alice Springs 

n 

200 

1540 

XN 

(^nberra 

n 

2K 

•1550 

4QD 

Emerald 

n 

50K 

1560 

2RE 

Taree 


2K 

1570 

XP 

Cooma 

n 

50 


All call signs commence with a number which 
indicates the state or territory in which the station is 
located. The numbers are allocated: 

2 New South Wales including the Australian Capital 
Territory 

3 Victoria 

4 Queensland 

5 South Australia 

6 Western Australia 

7 Tasmania 

8 Northern Territory 

9 Territory of Papua and New Guinea 
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ILAFATETTE 


ELECTRONICS 


Division of Electron Tube Distributors Pt|. 
Ltd. 


All mail enquiries and orders to: 
VICTORIAN SALES CENTRE 
AND HEAD OFFICE, 

94 HIGH STREET, ST. KILDA, 
VIC., 3182. Phone 94 6036 


LAFA YETTE Communications Receivers 
are also available from:— 

RADIO HOUSE PTY. LTD., 306 Pitt Street and 760 George 
Street, Sydney, N.S.W. 

TISCO AGENCIES, Overend and Hampton Streets, 
Woolloongabba, Q'land. 

WILLIS TRADING CO., 445 Murray Street, Perth, W.A. 

L A. HEYWARD, 6 Herbert St., Launceston, Tas. 


TRADE REPRESENTATIVES 

S.A.: Tyquin Distributors Pty. Ltd., 167 West Beach Road, Richmond. Phone43 8153. 
W.A.: Athol M. Hill Pty. Ltd., 1000 Hay Street, Perth — Phone21 7861. 


AMATEUR 

BANDS 

HA-800B 

$225.00 

Including 
Sales Tax 


LAFAYETTE General Ceverage & Amateur 
Selid state Communicatiens Receivers 


Including 
Sales Tax 


5 BANDS 150-400 KHz, 550-1600 KHz (Broadcast Band), 1.6-4.8 MHz, 4.8-14.6 MHz, 

OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


a Field Effect Transistors In R.F., Mixer and 
Oscillator Stages. 

t Two Mechanical Filters for Exceptional 
Selectivity. 

a Voltage Regulated with Zener Diodes, 
a Product Detector for SSB/CW. 


a Edge Illuminated Slide Rule Dial with "S"' 
Meter. 

a Continuous Electrical Bandspread Calibrated 80 
• ■— lOM. Amateur Bands, 
a Variable BFO, Automatic Noise Limiter, 
a Speaker Impedance: 4 to 16 Ohms. 


6 BANDS W 0 14.0-14.35 MHz, 21.00-21.45 MHz, 28.0-29.7 MHz, 

OPERATES FROM 12 VOLTS DC (negative ground) OR 220-240 VOLTS 50 Hz 


a Double Conversion on all Bands, 
a Field Effect Transistors In R.F., Mixer and 
Oscillator Stages. 

a Varactor Fine Tuning and Calibrator, 
a Two 455 KHz Mechanical Filters for Optimum 
Selectivity. 

a Zener Voltage Regulated Power Supply. 


a Product Detector for SSB/ CW. 
a Crystal Calibrator (100 KHz Crystal Optional 
Extra $10.75). 

a Edge Illuminated Slide Rule Dial with "S" 
Meter. 

a An Exceptionally Good Receiver at a Special 
Low Amateur Price — Unequalled Value. 


GENERAL 

COVERAGE 

HA-600A 

$229.50 


kHz 

CaU 

Location 


Watts 


2LG 

Uthgow 

n 

200 


3WL 

Warrnambool 

n 

200 


4GM 

Gympie 

n 

200 


4HU 

Hughenden 

n 

50 


5LC 

Leigh Creek 

n 

50 

1580 

ZWN 

Wollongong 

n 

2K 


5MG 

Mount Gambier 

n 

200 


5WM 

Woomera 

n 

50 

1590 

4SO 

Southport 

n 

200 


5MV 

Renmark 

n 

2K 

1600 

3NE 

Wangaratta 


2K 


SW STATIONS 

The Australian Broadcasting Commission has 
shortwave broadcasting stations located in several 
states and in the Territory of Papua and New Guinea. 
These provide a service to distant sparsely populated 
areas of the commonwealth and territories. 

The short-wave service transmits programs ob¬ 
tained as fcdlows: VLI takes NSW regional programs; 
VLH relays 3AR; VLR relays 3LO; VLM and VLQ take 
Qld regional programs; VLW takes WA regional 
programs; VLK and VLT relay 9PA. 


CaU 

Location 

Watts 

VLH 

Melbourne 

lOK 

VLI 

Sydney 

2K 

VLK 

Port Moresby 

lOK 

VLM 

Brisbane 

lOK 

VLQ 

Brisbane 

lOK 

VLR 

Melbourne 

lOK 

VLT 

Port Moresby 

lOK 

VLW 

Perth (two. services on 

** 


two frequencies) 

lOKand 50K 


The frequencies on which these stations transmit are 
varied as necessary to obtain optimum results. 


Radio Australia 

Transmitters for the overseas service of Radio 
Australia are located at: 

Shepparton, Vic 4 x 1(X)KW, 3 x 50KW. 

and 1 X lOKW 

Lyndhurst, Vic 2 x lOKW 

Darwin, NT 3 x 250KW 

These stations are capable of operating on various 
frequencies and antennas as required to give best 
reception in the selected areas. In common with all 
international broadcasting stations, Radio Australia 
has no assigned frequencies, but is allocated certain 
frequencies for use during definite periods. 

AUST. TERRITORIES 

Papua and New Guinea 

In addition to the services on medium wave (9GR, 
9LA, 9MD, 9PA, 9RB and 9WK) and on short-wave 
(VLK and VLT) provided by the Australian Broad¬ 
casting Commission, the Department of Information 
and Extension Services for the territory provides a 
number of short-wave stations as follows: 


kHz 

Call 

Location 

Watts 

2376 

_ 

Kundiawa 

2K 

2410 

9CG 

. Goroka 

2K 

2428 

— 

Kavieng 

2K 

2450 

9CH 

Mount Hagen 

2K 

2468 

— 

Popandetta 

2K 

3205 

— 

Vanimo 

2K 

3220 

_ 

Lae 

2K 

3235 

_ 

Milne Bay 

2K 

3245 

— 

Kerema 

2K 

3260 

— 

Madang 

2K 

3275 

— 

Mendi 

2K 

3305 

8BD 

Daru 

lOK 

3322.5 

9BA 

Kieta 

2K 

3335 

9CD 

Wewak 

lOK 

3360 

_ 

Alotau 

lOK 

3385 

9BR 

Rabaul 

lOK 

3905 

— 

Lorangau 

2K 

3925 

— 

Port Moresby 

2K 

5985 

9RA 

Rabaul 

lOK 

6140 

_ 

Wewak 

lOK 

9575 

— 

Port Moresby 

lOK 

11880 

8BM 

Port Moresby 

lOK 


Stations for which no call signs are allocated are 
not yet in service. 
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NEW ZEALAND RADIO STATIONS 

MEDIUM-WAVE STATIONS 


kHz 

Call 

Location 


KW 

570 

2YA 

Wellington 


100 

630 

2YZ 

Napier 


20 

640 

4YW 

Alexandria 


2 

660 

2YC 

Wellington 


60 

690 

3YA 

Christchurch 


20 

720 

4YZ 

Invercargill 


20 

750 

3ZA 

Greymouth 

c 

2 

760 

lYA 

Auckland 


20 

780 

4YA 

Dunedin 


20 

800 

2YB 

Wellington 


20 

820 

4ZA 

Invercargill 

c 

10 

830 

lYX 

Whangarei 


2 

840 

2ZD 

Masterton 

c 

2 

860 

lYZ 

Rotorua 


10 

880 

lYC 

Auckland 


10 

900 

4YC 

Dunedin 


10 

920 

3YZ 

Greymouth 


10 

930 

IXW 

Hamilton 

P 

2 

940 

2ZA 

Palmerston North 

c 

2 

960 

3YC 

Christchurch 


10 

970 

IZN 

Whangarei 

c 

2 

980 

2ZB 

Wellington 

c 

20 

1000 

IZD 

Tauranga 

c 

10 

1040 

4ZB 

Dunedin 

c 

10 

1060 

2ZG 

Gisborne 

c 

2 

1070 

IZB 

Auckland 

c 

10 

1100 

3ZB 

Christchurch 

c 

10 

1130 

2ZM 

Wellington 

c 

2 

1140 

lYW 

Hamilton 


2 

1150 

2YX 

Nelson 


1 

1160 

3ZC 

Timaru 

c 

2 

1180 

2YW 

Gisborne 


2 

1200 

2ZW 

Wanganui 

c 

2 

1210 

4X0 

Dunedin 

P 

2 

1220 

IZE 

Kaikohe 

c 

2 

1240 

IXX 

Whakatane 

p 

1 

1250 

IZM 

Auckland. 

c 

2 


kHz 

Call 

Location 


KW 

1280 

2ZC 

Napier 

c 

2 

1310 

IZH 

Hamilton 

c 

2 

1340 

2ZN 

Nelson 

c 

2 

1350 

IZC 

Rotorua 

c 

2 

1370 

2ZP 

New Plymouth 

c 

2 

1390 

IZT 

Turangi 

c 

.1 

1400 

3ZM 

Christchurch 

c 

2 

1420 

IZO 

Tokoroa 

c 

2 

1430 

4XD 

Dunedin 

P 

.25 

1440 

IZK 

Kaitaia 

c 

2 

1460 

3YW 

Westport 


2 

1480 

IXA 

Auckland 

p 

5 

1500 

IZA 

Taupo 

c 

2 

1520 

IZU 

Taumarunui 

c 

1 

1540 

2ZE 

Blenheim 

c 

1 

1550 

3ZO 

Twizel 

c 

.1 

1560 

2ZH 

Hawera 

c 

2 

1590 

IXI 

Auckland 

p 

5 


c NZBC commercial station, 
p Privately owned station. All except 4XD are 
commercial stations. All other stations are NZBC 
non-commercial or part-time commercial 
stations. 



SW SERVICE 


Radio New Zealand is a short-wave division of the 
New Zealand Broadcasting Corporation, and operates 
two 7.5KW transmitters located at Titahi Bay, 
Wellington. The transmitting frequencies are varied as 
necessary to give optimum results. 

The short-wave service relays programs from the 
national program on weekdays, and part of the 2ZB 
program on Sundays. 

The “World Radio Handbook” giving details of all 
overseas stations is available in New Zealand through 
our short-wave correspondent, Mr Art Cushen. 




Aust. Territories —Cont. 

The Australian Administration Broadcasting Service 
also provides a service of news and information from 
the House of Assembly for relay by the regional 
stations throughout the territory. 

kHz Call Location Watts 

11880 8BM Port Moresby lOK 


Norfolk Island 

A local service is provided by the Norfolk Island 
Administration under the technical direction of the 
Australian Post Office. 

kHz Call Location Watts 

1570 2NI Kingston 50 


Lord Howe Island 

The Department of Qvil Aviation provides a service 
to inform residents of the arrival times of aircraft and 
shipping. Broadcasts are made* one hour before the 
scl^uled arrival time. 


kHz Call Location Watts 

640 — Lord Howe Is 50 


OVERSEAS STATIONS 

“Electronics Australia” does not publish, nor has 
available, lists of overseas stations, frequencies, 
broadcast schedules, etc. The only information of this 
type is compiled by our short-wave correspondent, Mr 
Arthur Cushen, and is published monthly in the 
“Listening Around the World” section. 

For general information on short-wave and other 
stations, reference can be made to the “World Radio 
and TV Handbook”. Revised each year, this book is 
available through most large technical booksellers or 
Mr Cushen. 


HIFI-STEREO ANNUAL 

ELECTRONICS AUSTRALIA'S NEW 
HANDBOOK FOR AUDIO EN¬ 
THUSIASTS has 132 pages of in¬ 
formed comment and advice on 
audio matters 
# Selecting your system 
0 Setting up and using it 
0 Four channel sound 
0 Record reviews and much more 

PRICE - $2.30 posted, from 
ELECTRONICS AUSTRALIA, Box 157, 
BEACONSFIELD, NSW, 2015. 


4 ViU.UiU)lE 
TEXTBOOKS 

• BASIC ELECTRONICS 

An easy-to-read introduction to 
this fascinating subject. Start 
knowing nothing; finish up 
building practical projects. 

•HiFi-STEREO Handbook 

Written expressly for the music 
lover who wants to select, buy 
and understand modern HiR 
Stereo equipment. 

•Fundamentals of 
SOLID STATE 

Explains the basic concepts of 
solid-state technology without 
complex maths. Written for the 
engineer, serviceman, en¬ 
thusiast. 

• An Introdnctlon to 
DIGITAL ELECTRONICS 

Discover the principles of logic 
circuits, digital computers and 
instruments. Valuable reading 
for students and hobbyists. 


AH written by the Technical 
Staff of "Electronics Australia." 
AH priced at $2.00 each, plus 
postage. 


Please send me copies of: 

□ BASIC ELECTRONICS 

□ HIFI-STEREO Annual 

□ Fundamentals of 
SOLID STATE 

□ An Introduction to 

DIGITAL ELECTRONICS 

Tick the book or books you require and, 
for each, enclose $2.00 plus 30c pack and 
postage to any address In Australia. 
Overseas buyers should estimate ad¬ 
ditional postage on basis of 13oz posted 
weight. Please enclose only cheque, 
money order, Australian Postal Order, 
&c., NOT CASH. Address and make 
payable to: 

ELECTRONICS Australia, 

PO Box 157, Beaconsfield 2015, 
AUSTRALIA. 

NAME. 

ADDRESS. 


POSTCODE. 

A SPECIAL 25% DISCOUNT is available 
on single copy rate for bulk buyers of not 
less than 12 copies to retailers, radio 
clubs, youth groups. Please enclose 
remittance with order Including 
estimated parcel postage or freight. 


ELECTRONICS AustraUa, January, 1973 


113 


























t»AttS)OSy\ 


RADIO HOUSE PTY. LTD 


760 GEORGE STREET SYDNEY. 211-017 


PITT STREET 61-3832 26-2817 


“Edison satellite” 2-station $9.75. 
“Homer” ^8tation 912-75. 
“Homer” 3-station 121.75 
“Sunlite” 4-8tation $29.75. 
Postage 75c 


STYLUS PRESSURE GAUGE, Balaitf typ^ NW-S01 


$1.50 

Posted 


'HANDYMAN^' RH150 $11.50 

CHECKED PACKED 
A POSTED 112.00 


MODEL RH-60 $29.00 Packing a Postage 

$ 1.00 

50,000 Otms per Volt DC. 
10,000 Ohms per Volt AC. 
Specifications: 

DC Volts; 0.25,2.5,10,50,250, 
500, 1000. 

AC Volts: 10, 50, 250, 500, 
1000. 

DC Current: 25uA, 5mA, 
50mA, 500mA 

Resistance: lOK, lOOK, IM, 
lOM. 

Decibels: —10 +02dB. 
Accuracy: DC +3 p.c., AC 
±4 p.c. (of fuU scale). 
Batteries: Two 1.5V dry 
cells. Ov^load protected. 


MODEL ftH-100 $39.75. Postage $1.00 

100,000 Ohms per Volt DC 10,000 Ohms per Volt AC 
• Overload protected by dual silicon diodes • Double- 
jewelled ± 2 per cent meter • ± 1 per cent tem¬ 
perature-stabilised film resistors • Polarity 
changeover switch • Mirror scale • Instructions for 
with circuit diagram. 

SPECIFICATIONS: 

DC Volts: 0.6, 3, 12. 60, 300, 
600, 1200 (100.000/V). 

AC Volts: 6, 30,120, 300, 1200 

• (10.000/V). 

DC Current: 12A, 300A, 6mA, 
60mA, eOQmA, 12 amps. AC 
Current 12 amps. 
Resistance: 20K, 200K, 2M, 
20M. 

Decibels: -20 to +17, 31, 43, 
51. 63. 

Accuracy: DC ±3 per cent. 
AC ± 4 per cent (of full 
scale). 

Batteries: Two 1.5V dry 
cells, size AA, “Eveready*' 
915. 


INTERCOMS 


Pocket-size 3y4” x AW* x IV 4 ”. 
Instruction ^eet and circuit. 

SPECIFICATIONS: 

DC Volts: 2.5. 10, 50. 250, 1000. 

10,000 ohms per volt 
AC Volts: 10, 50, 250, 500, 1000. 

DC CiOTent: .1, 25, 250mA. 
Resistance: 20K and 2M. 

Decibels: —20db, +62dB, O.TKHz. 
Capacitance: .0001, .01, .0025, .25uF 


MODEL RH-20 $15.00 Packing a Postage 

TSc 

20,000 Ohms per Volt DC. 

10,000 Ohms per Volt AC. 
^>ecificationt: ^ 

DC Volts: 0.25, 2.6, 10, 50, 250, 1000. 

AC Volts: 10, 50, 250, 500, 1000. 

DC CXirrent, 50uA, 25mA, 250mA. 
Resistance: 7K, 700K, 7M. 

Decibels: —10, +22 (at AC / lOV) + 20, 
+36 (at AC/50V). Upper frequency 
limit 7KHZ 

Batteries: Two 1.5V dry cells. 
Complete with test leads 


MODEL RH-80 $20.00 Packing a Postage 

20,000 Ohms per volt DC. TSc 
fm- : " ■ ‘ 10,000 Ohms per volt AC. 

■ ‘ .-V 1 Specifications: 

■ DC Volts: 0.5,2.5,10,50,250,500,1000. 

■ . AC Volts: 10, 50, 250, 500, 1000. 

■ mm ^ Current: 50uA, 5mA, 50mA, 

500mA. 

Resistance: SK, 50K, 500K, 5M. 
Decibels: —lOdB -i- 02dB. 

Accuracy: DC 3pc. 

AC 4 per cent (of full scale). 
Batteries: Two 1.5V dry cells, 
size AA, “Eveready”-915. 

t Overload protected by dual silicon diodes e Double-jewelled ± 2 
per cent meter e temperature-stabilised film 

resistors e Mirror scale. 
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Further YRCS details may be obtained from officers in 
each Stater- 

Federal Co-ordinator: Reverend R. Guthberlet, 3 Hay 
Street. Kadina, SA, 5554. 

Federal Secretary: J. Flynn, 30 Sharp Street, Belmore, 
2192. 

STATE SUPERVISORS 

New South Wales: D. Jeanes, Unit 11, 35 Moruben 
Road, Mosman, 2088. 

Victoria: K. MacLachlan, 5 Masefield Avenue, 
Mooroolbark, 3138. 

South Australia: A. Dunn, 18 MacKinlay Street, 
Elizabeth Downs, 5113. 

Western Australia: L. Jessop, 17 Victoria Street, South 
Perth, 6151. 

Queensland: R. Everingham, 30 Hunter Street, 
Everton Park, 4053. 

Tasmania: R. Emmett, PO Box 49, South Launceston, 
7250. 

Correspondence Section Supervisor: W. Tremewen, 34 
Flower Street, Ferntree Gully, Victoria, 3156. 

A note from the Federal Co-ordinator, Reverend 
Bob Guthberlet, expresses the hope that 1973 will be a 
happy and successful year. 

Bob reports that the chairman of the Australis 
Project Group has suggested that YRCS could join in 
the amateur .satellite “OSCAR 6” experiments. Bob is 
seeking the views of club leaders on adopting this 
suggestion. 

Two other matters referred to were :— 

“Following the YRCS conference I decided to make a 
short tap^ recording as a means of keeping in contact 
with various states. The proposition is that each state 


in turn play the tape over the local WIA Sunday news 
broadcast and when finished return it to me for further 
copy. It was sent to VK4 who were asked to forward on 
to VK2, then VK3, VK7, VK5 and finally VK6 who would 
send it back to me. What has happened to the tape? 

“State supervisors have been asked to compile 
statistics to enable me to supply a report to WIA 
federal executive. Will club leaders please treat this 
matter as important?” 

Maitland Amateur Radio Club 

The MRC gained second place in the hobbies section 
in the “Heart of the Hunter Festivities Procession” 
held in Maitland late in November. 

After qualifying for the YRCS Elementary, Junior, 
Intermediate and Senior Radio Certificates, Phillip 
Lawrence attended the weekly AOCP classes held at 
the club. Phillip, who is a foundation member of the 
MRC, attended the PMG’s Department examination in 
August and has been advised that he was successful in 
gaining his limited licence. 

At the end of October the membership of the club was 
159, an all time high. Members are reminded that the 
club’s financial year ends on the 31st January and 
annual membership fees must be paid by 28th 
February. 

The Annual General Meeting and election of officers 
for 1973-1974 will be held in the club’s theatrette on 
Friday, 9th March, 1973, at 8.()(]pm. All financial 
members are eligible to vote. Excluding the Junior 
representative, members must be 18years of age or 
over to serve on the committee. 

Full details of the club from the secretary, PO Box 
54, East Maitland, 2323, or telephone Maitland 33 7286. 

Westlakes Radio Qub 

Several members of the Westlakes Radio Club have 
been successful at recent AOCP examinations. Les 
Daniels has gained his limited licence and is now 
concentrating on the Morse code. 

Geoff Brown has discarded the call sign VK2ZOJ and 
can be heard as VK2BBN on 160 metres. Geoff, a fifth 
form student, is the youngest fully licensed amateur in 
the Westlakes district. 

Dennis Murray qualified for the AOCP at his first 
attempt. Stephen Jones of Kotara gained the AOLCP at 
his first attempt. It has been suggested that Kotara 
now has the highest density of radio amateurs per head 
of population in NSW. 

North Springwood 

The North Springwood Bushfire Brigade Com¬ 
munications Group has now amalgamate with the 
Blue Mountains Branch, NSW division, WIA, and is 
known as the YRCS section of the club. 

Seven junior members have gained their YRCS 
Elementary certificates and were scheduled to sit for 


A typical YRCS group. The St George Training Annexe caters for Sydney's southern 
suburbs. Left to right, back row: Godfrey Ericsson, Noe! Ericsson VK2MF {instructor), 
Barry Nivison-Smith, Don Sims, Major Cupit, Neville Muir. Front: James Truant, Mark 
Brockhardt, Nigel Cupit, Peter Fitzroy. Note that the "youth" clubs cater for alleges. 


WIA Youth Radio Club Scheme 


The YRCS is now an accepted part of youth training and activity. But, more 
than that, it benefits the whole community as the young people It trains move 
into our electronic industries, just that much better equipped to cope with 
modern technology. 

Each year the benefits gained from the YRCS 
become more apparent. A growing number of students 
completing their education are being helped into 
employment within the electronics in&ustry. In public 
communication and entertainment facilities; elec¬ 
tronic data processing; manufacturing organisations 
etc, apprentices, technicians, and cadets . with a 
background of YRCS training are to be found. The 
reason? YRCS certificates are readily accepted by 
employment officers as a true indication of an ap¬ 
plicant’s aptitudes. 

At the same time, teachers confirm that these extra 
curricular YRCS activities have been of great 
assistance to their students. 

Several major companies and business houses have 
made donations towards or provided awar^ for 
students demonstrating outstanding ability at YRCS 
examinations. The Institution of Radio and Electronic 
Engineers present pennant awards to the school and 
non-school radio clubs judged to have attained the 
highest standard each year. 

Parent and Citizens’ Associations and many youth 
organisations have taken an active interest in clubs in 
their areas. Several well-known public figures have 
shown particularly keen interest in the scheme and are 
patrons of YRCS clubs. 

For those young people unable to join an organised 
club, a correspondence section is available. 

The scheme, now more than 10 years old, is operated 
on a voluntary basis. In some respects it is self sup¬ 
porting, but relies on the backing of the Wireless In¬ 
stitute of Australia, of which it is an integral part, to 
provide certificates and certain administrative ex¬ 
penses. 

It also relies heavily on the assistance of licensed 
amateurs as club leaders. Many, who are also 
teachers, are already giving their time in fostering 
clubs at their schools. Science masters also have 
assisted students to form clubs. But there are many 
locations where keen students cannot find anyone 
qualified to assist them. 

Therefore, an invitation is open to those willing to 
assist, to contact their State supervisor. The scheme 
presents an opportunity for retired amateurs to impart 
the knowledge gained over the years to the younger 
generation. 

During 1972, the YRCS Federal Co-ordinator, 

Reverend Bob Guthberlet, organised a conference of 
all state supervisors in Melbourne. At this, a YRCS 
constitution, binding on all states, was adopted. 

Agreement was also reached on standardisation and 
production of training notes and other administrative 
matters. 

The constitution sets out the objects, functions and 
administrative responsibilities. The objects, in par¬ 
ticular, are of interest: 

(a) To develop in young persons an interest in radio 
and electronics as a vocation or as a hobby. 

(b) To provide them with a hobby activity which will 
reinforce their school activities in science and 
mathematics. 

(c) To assist them in employment opportunities by 
providing a training syllabus and examinations for 
certificates under the seal of the WIA. 

(d) To co-ordinate the activities of Youth Radio 
Clubs and to promote co-operation and interchange of 
ideas among club leaders and supervisors. 


AMATEUR 

BAND 

NEWS Si 

by Pierce'Heoly, VK2APQ 

NOTES 


Radio clubs and other organisations, as well as individual amateur operators, are cordially in¬ 
vited to submit news and notes of their activities for inclusion in thes.e columns. Photographs 
will be published when of sufficient general interest, and where space permits. All material 
should be sent direct to Pierce Healy at 69 Taylor Street, Bankstown, NSW 2200. 


the Junior certificate exam in November. 

Meetings are held at the Springwood Public School 
on the .1st, 2id and 4th Friday evenings of the month 
and on the 3rd Friday at the Lawson Council Cham¬ 
bers. Proceedings commence at 8.00pm. 

Further details of YRCS activities may be obtained 
from G.Hoppitt, 74 Birdwood Avenue, VWnnalee 2777. 
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AMPlifK AftON 


PHONE 51-3845 
51-7008 



1M VICTORIA RO., MARRICKVIUE NSW 2204 
WHKtNOS *■ ARTER HOURS 40-SSf I 


KAISE 


MODiL SK.100 


136 ViaORIA ROAD, MARRICKVILLE — 51-3845 



VOLT-OHM-MILLIAMMETER 

HIGH SENSITIVITY 
100,060 Qhms pff Volt PC 
10,000 QhNitptr Volt AC 


SPECIFICATIONS! 

0 DC Volts: 0.6,3,12,60,300,600,1200. 

• AC volts; 6 , 30, 120, 300, 1200. 
f DC Current: 12uA, SOOuA, 6 mA, 60mA, 600mA, 12A. 

• AC Current: 12A. 

e Resistance: 20K ohms, 200K ohms, 2AA ohms, 20M 
ohms . 

f Decibels: Minus 20 to plus 17,31,43,51,63. 
t Accuracy: DC plus minus 3pc, AC plus minus 4pc 
(of full scale), 
t Overload Protected by dual slllcondlodes. 

• Double-iewelled plus minus 2pc Meter. 

t Plus minus Ipc temperature-stabilised film resistors. 

• Polarity changeover switch. 

• Scale with mirror. 


Price 834.75 


Post 75c. Interstate $1.00. 


STEREO RECORD 
CHANGERS 

cut — CWl - C142 — C14JM 



Current models, 4 speeds, automatic or 
manual operation. 

Ceramic cartridge, Sapphire stylus. 
Standard model with 12in turntable. 

$34.00 

Deluxe model with 12 In turntable. 
Cueing device, ceramic cartridge, 
diamond stylus $40,00 

Deluxe model as above with an adiust- 
able counter balance, 2 spindles, 
calibrated stylus pressure control ad¬ 
ded $46.50 

Deluxe model as above with I2in Diecast 
Heavyweight turntable, 4-pole shielded 
motor, suitable for Magnetic cartridge 
$56.50 

The latter two record changers can be 
supplied with magnetic cartridge and 
diamond stylus at $io extra. 


MOUNTING 

PLATFORMS 

Pre-cut to suit the above changers and 
BSR player or blank. IOVa" x 15"' x 3’/»" 
walnut or teak. $9.00. p.p. 75c. 

PERSPEX COVERS 

Fully moulded, smoke tinted, 17V4'' x 
X W $9.00. p.p. 40c. 


STEREO RECORD 
PLAYER 

240V AC — 4 speeds, ceramic cartridge. 
Separate motor, 7ln turntable, pickup 
arm and rest. Post 50c. 

$7.90 


Sonata NS — 1600 



All Silicon Solid Stito Storoo Amplllior 

240V AC powered, 8 watts RMS per 
channel inputs for magnetic ceramic, 
and crystal cartridge, also recorder and 
radio tuner. Hi-Fi frequency response 
speaker matching 4-16 ohms. Size lO'/^ln 
X OVjin X 3Vain. 

Attractive oiled teak cabinet. 

$54.00. 



MAGNAVOX8/30 

SYSTEM 

1.6 eft complete $58.00ea. Magnavox 
Speakers 8 / 30 $17.00 p.p. $1.50. 

3TC $3.40 p.p. 50c. 

1.6 Cabinet Kit $22.00. 


FAMOUS MULLARD/ 
MAGNAVOX 
BOOKSHELF SYSTEM 

4WR MKS-3TC. 8 or 14 ohms 1 $'-^ x I'/, x 

8’/2 cornplete 

$31.50ea 

Cabinet only $13.90 


ROLA 50 Watts R.M.S. 
LOUDSPEAKERS 

Model 12U50 Bass 
Model 12UX50 Extended Frequency 
Are available ex. Stock at a very low 
price, For quote send S.A.E. or Phone. 


HI-FI STEREO 
HEAD PHONES 

Deluxe model with slide volume con 
trols. 18-20,000HZ 8 PHMS, $12.95. 
Standard model. 20-12,OOOHZ. 8 G 

$4.70. 

Sennheiser. HP 414 $22.60. 

All are complete with lead and stereo 
plug. 


OHMS. 


and V 4 
yard 


NEW CO-AX 
CABLE 

OK. 70 OHMS 2S c»nU ptr 


M.S.P, 
8-15 OHMS 

Latest Model Speakers 
LF — 6 WAC 6 '^ $10.50 
LF — 6 WACX 6” twin $11.50 
4MBC TWEETER $4.50 
12PQC8/ 30 30 watts $22.95 
8 TACX 8 " Twin $7.35. 


MAGNAVOX 
WIDE RANGE TWIN- 
CONE SPEAKERS 

8—16 OHMS 
30 — 16,000 HZ 
6 WR M|<5 12-W RMS $9,90 
8 WR MK5 16-W RMS 110.75 
10WP MK5 16-W RMS $11.50 
‘12WR MK5 16-W RMS $12.56 

Pack and Post 65c. 


MUSICOLOURII 




As per E.A. Dec. 71, Jan. 72. Complete 
kits of parts $49,50 

Fully constructed $59,50 

Pack & post 75c 

P.C. BOARD ONLY $3.2$ 

SPECIFIED TRANSFORMER 

ONLY 14,35 


CAR SPEAKERS 



Sloping Front or Flush 
5'^ 8 Ohms, 5 wetts. Suitable for radio 
cassette or cartridge. Also extension. 

57.75 each 
515.00 per pair 
P a. P 75C 


50 WATT 
SOLID STATE 
GUITAR AMPLIFIER 



SO watts RMS solid-state guitar ampli¬ 
fier. PM125 4 Inputs, 2 channel with 
separate volume, bass and treble con¬ 
trols; speed and intensity controls for 
vibrato. Remote foot swl^h with plug 
and lead. Black vynex carrV cabinet. Kit 
Of parts $90.00. 

Fully constructed and ready for opera¬ 
tion off 240VAC 1114.00. 


15" PIONEER 



151n Pioneer low frequency speaker. Imp 
I ohms. Power, 30 watts RMS designed 
especially for use with bass guitar or 
electric organ. Also Ideal for stereo 
woofer speaker. 

$33.00 


CASSETTES 

Best Quality 
Low Noise 

In Plastic Storage Box 

C60 95cea. C90$1.75.ea. 

German C60 $1.60 ta. 

P. 0. P. 15c, 


RECORDING TAPE 
MYLAR 


7" Spools 
2400ft 
3600ft 
4000ft 

P. & P. 25c. 


53.50 

$4.40 

$4.95 


Rotating Diatraas 
Emergency Beam 



Fire Brigades and Rescue squads use 
them. So do Car, Truck and Boat owners 
who value their safety. At home on party 
nights, have a light show. Red, Blue, 
Amber — visibility V 2 mile. 12v D.C. 1 
amp operation, waterproof. Complete 
With heavy duty suction cap. Size 3Va"^ 
dia. X 5Va'^ $5.75. Pack and post 35c. 
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ITU DISASTER RELIEF PLAN 

In the April, 1972. issue of these notes we mentioned 
the International Telecommunication Union — 
Disaster Relief Plan, which proposes to use 
geostationary satellites as a direct link between a 
disaster area and a disaster assistance office, located 
in Geneva. 

An ITU news release, dated 27th October, 1972, ad- 
vis^ that, following a feasibility study by ITU 
engineers, a contract for the preparation of detailed 
design sj^ifications for an air-transportable satellite 
communication earth station for such use has been 
signed by the ITU and joint contractors, Technology 
Resources (Paris and Berne) and Nippon Electric Co 
(Tokyo), 

The plan envisages a telecommunication package to 
provide short (walkie talkie), medium and long 
distance facilities which would contribute to more 
effective relief and rehabilitation. 

It has been apparent that the lack of reliable 
telecommunications has hindered disaster relief 
operations in developing regions. 

The size, weight and shape of the station would 
permit rapid conveyance on a passenger jet aircraft. 

It would have an initial capacity of two voice 
channels and two teletype channels, with inbuilt 
flexibility enabling expansion to five voice channels. 

As well as authorising the feasibility study and 
design specifications the ITU suggested that com¬ 
munication administrations (PMG, FCC, etc) consider 
assigning frequencies at the upper and lower limits of 
the amateur bands to the Red Ooss. So far there has 
been no statement indicating whether amateur 
frequencies are to be used. 

In the April article we asked what part the Amateur 
Service, amateur radio societies, and individual 
amateurs could play in such a plan. It was also 


suggested that the lARU should seek amateur par¬ 
ticipation in the plan. 

In view of the plan’s progress, it seems justified that 
follow-up questions be asked. For instance: Has any 
action been taken by national and international radio 
societies, to investigate integration of the Amateur 
Se^ice into this plan ? Are amateur frequencies still 
being considered for the proposed communication 
channels? Could amateur satellites be used to provide 
such a service? 

Has the subject been raised among lARU Region III 
A^ociation members? I sincerely hope that parochial 
differences or purely local problems have not been 
considered of greater importance. 

Whatever the current situation is it should be made 
known to all amateurs. Because, if no action has been 
taken by recognised amateur bodies, it rests with in¬ 
dividual amateurs to take the initiative. 

These are not just idle thoughts but may be assessed 
by considering the views expressed by Mr R. E. Butler, 
Deputy Secretary-General of the ITU. 

During his address to delegates, prior to declaring in 
session the ninth triennial conference of the Region I 
Division, lARU in Holland, May 1972, Mr Butler 
mentioned links between ITU and the lARU. Par¬ 
ticularly the participation in ITU conferences and the 
recognition of the amateur space service at the 1971 
World Administrative Radio Conference. 

He pointed mi that emergency communications was 
an area in which the amateur service had participated 
with distinction, and recent ITU proposals concerning 
communications to and from disaster areas were not 
intended to supplant such efforts but rather extend the 
possibilities and secure future participation. 

Prior to his appointment as Deputy Secretary- 
General of the ITU in Geneva, Mr R. E. Butler was a 
Deputy Assistant Director General, Australian Post 
Office. 


WIRELESS INSTITUTE ACTIVITIES 

1972 “RD Contest” Result 


The 1972 Remembrance Day Contest was won by 
South Australia, The result shows that the winning 
state must participate to the fullest in all aspects 
required by the scoring formula. 

The contest manager, Peter Brown, VK4PJ, reports 
a total of 568 logs, a slight increase on the previous 
year. Eleven logs from New Zealand was small in view 
of the number of ZL / ZM call signs heard par¬ 


ticipating. Peter suggests a target of at least 700 logs 
for the 1973 contest. 

The highest individual score was by Frank, VK411 
with 1743 points. There were — 8 VK2; 2VK3; 7 VK4; 
8VK5; 2 VK6; 1 VK7and 1 ZL, whose logs exceeded 1000 
points. 

The perpetual trophy will now be held by the VK5 
Division. 


DETAILS OF SCORES 


Call Area 

Logs 

Licenses 

Entry 

Av. Top 6 Logs 

State Pts 

State score 

VK5 & 8 

125 

779 

16.1 

1343 

43177 

8255 

VK4 & 9 

139 

823 

16.4 

1196 

36060 

7043 

VK7 & ? 

66 

227 

29.0 

855 

13656 

4821 

VK2 & 1 

121 

2038 

6.0 

1309 

40576 

3718 

VK3 

89 

1995 

4.6 

930 

32349 

2373 

VK6 

33 

508 

6.5 

938 

10411 

1611 


Central Coast Amateur Radio Club 

The Ontral Coast Amateur Radio Gub will hold 
their 16th Annual Field Day on Sunday, 18th February 
1972, at the Gosford Showground, Showground Road, 
North Gosford. 

All amateurs, their families, friends and anyone 
interested in amateur radio are invited to spend a 
pleasant day at Gosford. 

Program: 

Time EVENT 

9.00- 9.30am: Mobile Scramble — in four sections: (a) 


High Frequencies, (b) 6 metres, (c) 2 metre net 
frequency, (d) 2 metre tunable. Any operator may 
enter any number of sections of the scramble. Log 
extract must be handed in before 11.00am. 

8.45-10.30am: Registration: Men $2.00, Ladies $1.00, 
Children $0.50. 

By 9.45am: All items for disposal sale must be in 
before 9.45am. 

10.00-10.30am: Morning Tea provided. 

10.30am: Disposal stall oj^ns. 

10.00-10.45am: 40 metre hidden transmitter hunt. 

10.15-10.30am: 2 metre pedestrian hidden transmitter 


hunt (for those without 40 metre equipment only). 

10.45- 11.30am: Children’s events. 

10.45- 11,30am: Ladies’ throwing contest in two 
divisions: (a) Rolling pin, (b) Radio. 

Il,15am-I2.0^m: 2 metre hidden transmitter hunt. 
11.30am: Quiz sheets available at announcer’s table. 
12.00-12.30pm: Lunch provided — first sitting. 

12.45- 1.30pm: Lunch provided — second sitting. 
1.30pm: Quiz closing time. 

1.30- 1.40pm: 2 metre pedestrian hidden transmitter 
hunt. 

1.40-1.5(^m: 2 metre pedestrian hidden transmitter 
hunt. 

1.304.0(^m: Visit to Reptile Park or bus tour of 
Gosford area, 

2.00-2.3^m: 2 metre hidden transmitter hunt — 
mobiles. 

2.45- 3.00pm: 160 metre pedestrian hidden transmitter 
hunt. 

3.00-3.30 Afternoon tea provided 

3.30- 4.00pm: Channel 1 ‘Talk in” hidden transmitter 
hunt in two sections, (a) Full participation, (b) 
Listener only. Mobiles transmit on 146.1MHz, 
receive on 145.6MHz, 

4.00-4.15pm: Lucky dips. 

4.15-4.45pm: Prize giving. 

Other attractions: Local produce; jam and cake stall; 
spinning and weaving demonstration; glass 
blowing demonstration; lucky door prizes; 
amateur television; soft drinks and 807’s. 

Should the weather be inclement, there is ample 
shelter. 

The club station, VK2AFY, will be operating por¬ 
table from the Field Day site on 7050KHz and 2 metres 
channel 1. 

The 2 metre vehicular transmitter hunts will be 
conducted on both AM and channel B (146.00MHz). 

The Central Coast Amateur Radio Club exhibit at the 
Gosford Show was most successful. As well as 
publicising the activities of the club it was also a source 
of information to the many visitors wishing to know 
more about amateur radio. 

”160 Metres Theory and Practice” was the subject of 
a lecture given by Keith Howard, VK2AKX, assisted by 
Ian Miller, VK2BJT, at the September meeting of the 
club. 

The channel 1 repeater VK2RAG, is proving ex¬ 
tremely popular. Regular users during the day are 
VK2AHX; VK2GA; VK2AKL; VK2TS: VK2ZIL; VK2- 
ZRN; VK2GP. 

It is expected that the number will increase as more 
members obtain channel 1 crystals. 

Details of the Ontral Coast Amateur Radio (Hub 
may be obtained from the secretary, Dick Maitland, 
VK2BBK, P.O. Box 258, Gosford, 2250. 

John Moyle Memorial Field Day 
The WIA invites amateurs and short-wave listeners 
to take part in this contest which is held in memory of a 
great supporter of the WIA, John Moyle. 

John passed away shortly after returning to 
Australia after representing the WIA at the 1959 ITU 
conference in Geneva. 

The contest will be held over the weekend 10th and 
11th February, 1973. 

Full details in next month’s notes. 

Canberra Radio Society 
The Canberra Radio Society will be holding a con¬ 
vention at Easter 1973. Planning for the event is in the 
hands of a keen organising committee. Ac¬ 
commodation may be booked by writing to the Ac¬ 
commodation Officer, Canberra Radio Society, PO 
Box 1173, Canberra City, ACT 2601. Program details in. 


Rvgmcred Trade' MarK 


ELECmOLUBE 






FOR ISOLATING FAULTS IN TRANSISTORS, DIODES AND OTHER SEMI CONDUCTORS. 
FINDING DRY JOINTS AND BAD CONTACTS. PROTECTING HEAT SENSITIVE COMPONENTS 
V/HILST SOLDERING. CHECKING THERMOSTATS AND THERMAL CUT-OUTS. 


tLlCTROLUBt IS NON-TOXIC AND WILL NOT tfftCT ANY PAINTS. PLASTICS, OR RUBBIRS. 



RICHARD FOOT (AUSTRAUA) PTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065.. Phone: 43-0326, 


AVAILABLE FROM 
LEADING ELECTRICAL 
WHOLESALERS 
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G.P.O. 

RELAYS — SI .50 

New in packets. Type 3000. Im¬ 
pregnated coil switched multi-leaf 
type. Rating 3 amps for 6 or 12 
volts DC. Size 3 1/4” x 2 3/4" x 
7/8”. As new condition 85c. gpz 


HALF-PRICE SPECIAL 
HI-FI RECORDING TAPE 


Fantastic purchase of "MYLAR” 
professional recording tape (the 
best money can buy). Famous 
3-name brand (one we can’t men¬ 
tion due to huge price reduction). 
Silicone lubrication. Suits all tape, 
recorders, hi-fi and stereo. Selling 
well under half price. ABSOLUTELY 
BRAND NEW. 

3” X 225’ 65c — 4oz; 5" x 
600’ $1.75 — 6oz; 5" LP x 
900’ $2.45 — 8oz: 5}" LP 
X 1200’ $2.75 — lOoz.; 

— lOoz! 7” 
LP X 1800’ $3.95 — lOoz. 

3” Empty Spools 25c; 

5” Empty Spools 35c; 


GARRARD RECORD CHANGER 
Quality checked by Garrard, auto¬ 
matic record changer and player 
wired for stereo. Latest 240V 
model, just released, takes all size 
records: 45's, 10” and 12” up to 
9 records at a timft. 4-speed labor¬ 
atory series motor, adjustment for 
pick up height, adjustment .for 
stylus pressure, etc. Brand new in 
carton. g||] 





Pzt transcription cartridge 

$750 


A slim mike of outstanding 
performance. Sensitivity-78 db. 
200 ohm. imp. 100-12,000 HZ. 
with stand, long lead and plug 
New 1972 production. Ideal tape 
recorders, amplifiers etc. Mayfair 
brand made by "PIEZO". 

Us. sells at $9. ^ 

% _ 

Fantastic New Item! 

PEN TELESCOPE — $250; 

10-Power pocket telescopes. 4 1/2 
closed: 8” long extended. Very 
clear image. Has clip for pocket. 
Closed, can also be used as a 50- 
Power microsccpe. P. & P- 20c. 

Use also for Inspecting record 
stylus needles. 



Beautifully made for completely 
silent operation with 7 stage 
gearing and overload clutch. 240 
Volt mains operation cont. duty. 
2 1/2 RPM at final drive through 
removable nylon toothed gear on 
final drive. Brand new. Ideal shop 
turntables etc. $4.95. 12 oz. 



COMPUTER BOARDS Uoz. 

Set of 3 comprising 2 boards 7” x 
5” with 1 board 5" x 4” compris¬ 
ing minimum of 25 transistors plu: 
hosts of diodes, resistors, capacita- 
tors, inductors, etc. $2.95 set of 3. 


MONOLITHIC CIRCUIT 

JZoe. 

The famous Super IC.12 silicon 
chip monolithic integrated circuit 
amplifier incorporates 22 transistor 
circuit in a specially designed heat 
sink. Output 6 watts, 3, 4, 5 or 
8 ohms. Manual gives full circuit 
diagrams for many applications. 
Frequency response: 5Hz to lOOKHz. ^ 
Distortion: less than 1%. Supply 
voltage: 6 to 28 volts. Size 1 8/10 
X 9/10 X 11/lOin. 12 watts. 
Printed circuit board to suit $1.75. 


FAMOUS ENGLISH E.M.I. 

HI-FI SPEAKERS $11.50 

13 1/2” X 8 1/2” complete with 
tweeter. Handles to 10 watts, 8 ohm 
impedance. 55-11,000 H.Z.; Brand 
New in cartons, 1972 production, 
complete with instructions to build 
speaker box. 41b Has ceramic magnet 




The latest from “ACOS”, 
type 104 transcription P.Z.T. cera¬ 
mic stereo cartridge for use witf^ 
magnetic input. Buy from us and 
save. $7.50. 

Designed exclusively for micro¬ 
groove records. Complete with fix¬ 
ing adaptors. For use with magne¬ 
tic inputs with R.I.A.A. correction 
or high impedance inputs. 

Has diamond stylus. Zo*. 


Beautifully made by 
"MECCANO" England 240 volt 
AC input smoothed constantly 
variable 0-12 volt O.C. output at 
.6 amps. 0 is off. Double 
insulateid tested to 5000 volts. 
Fully protected from damage 
through overload by a thermally 
operated device which re-sets 
itself. Has reversing switch to 
control the direction of running 
of electric mechanisms, ideal for 
models, battery eliminator 
for tape recorders, transistor 
radius, record players etc. Brand 
new in carton with instructions. 
Us. sold at $18. Guaranteed for 2 
years. 2 lb. 


HORNBY CONTROLLER 






Designed for use with amplifiers or 
tape recorders for listening to or 
recording telephone conversations. 
Impedance about 2k ohm with 
sufficient output for valve or tran 
sistor equipment. Miniature size, 
fitted with rubber sucker which 
presses on to telephone in position 
giving maximum volume. 4 oj 

7 TRANSISTOR ~ 
AUDIO AMPLIFIERS 

$4.95 

Fresh 1972 current production. 
Made in England. Mullard transis¬ 
tors. Brand new with circuit dia< 
gram. 2 watts output (peak). Speci 
ally designed to provide a complete 
and reliable basic unit for portable 
gramophones, radios, intercoms, 
tape recorders, P.A. systems, etc. 
Latest printed circuit design suit¬ 
able for 3 to 15 ohm speakers. For 
use with 9V transistor radio battery, 
Frequency response 150-10,000 c-s. 
A pair are ideal -for stereo. Size 
only 3” X’2”. lOoz, 

Usually sold at $12. 


F.M. TRANSMITTER MODULES, 
range to 160’. 9v. D.C. input 88— 
108 MHZ. With instructions . 
$10.50. 4oz. 


Made by "Meccano" England. 
Input IS volts AC. output 0 to 12 
volts DC in fine smooth control. 
Has 8 speed control positions in 
both normal and reverse. 

Unit is a step resistance, rectifier 
controller for up to 2 ampi Also 
for reverse and has off poi aqd 
pulse pov«r switch for ultra slow 
running. Ideal for models etc. new 
in carton with instructions and 
guarantee. Worth $9. \ 


MULLARD DM160 TUBE 

Miniature on/off glow tube anode 
60 volts max. and 750 microamp. 
max. Grid - 3 volt D.C. max. Wire 
end tube directly heated 1 volt 
30mA. 

50 volts anode. Zero grid volts 550 
microamp. Anode current tube 
glows. With 3 volts on grid tube 
off anode current then 5 microamps. 


COLD CATHODE 
TRIGGER TUBES 

50 for $6 
10 for $2 

GTR 120W sub-miniature cold 
cathode valves developed by Erics¬ 
son primarily for computer work. 
Provide great possibilities in a 
number of experimental electronic 
automatic control circuits. Anode- 
Cathode running voltage' of 95 to 
140 at 4.5mA, and at 290 anode 
volts require a trigger current of 
only 250 microamps to cause the 
anode to take over the discharge. 
Typical ionization time—90 micro¬ 
seconds. Will withstand up to 310V 
with zero trigger voltage without 
self-igniting. Supplied complete 
with full performance data. 4oz. 





TUMBLER OUTFIT 


HEAVY DUTY 
BAHERY CHARGERS 

• Charges 6V and 12V Bat¬ 
teries overnight • High 4- 
amp. charge rate • 12 mths. 
written GUARANTEE. 

Top quality! Top performance! A 
fantastic direct deal from top 
manufacturer. They are usually sold 
at $30.00. Finest quality compon¬ 
ents; steel case. 

Features Silicon diode rectifiers. 
Charges 6V and 12V batterias from 
240V AC mains. Complete with 
fuse, ammeter, long lead with afii- 
gator clips for battery terminals 
and long flex with 3-pin plug. 
Units art brand new in carton and 
have passed strict electrical authori- 
ties test. g||, 


As illustrated above (except for flat 
wood base) or purchase separately 
in components as under. 

TUMBLER ONLY $I0«75 

2 mounting blocks, 4 pillow block 
bearings, shafts, pulleys and belts 
and 1/2 gal. barrel. 

gJUMBLER & MOTOR $27-5< 

Tumbler as detailed above, plus 
240V AC motor, fitted with double 
drive pulley. 

TUMBLER, MOTOR & GRINDER 

aeiB. 

The complete unit as illustrated. In¬ 
corporates extra pillow blocks, 
shaft, flex, coupling, flex, drive 
with chuck and 5 grinding stones. 
All units sold in kit form and takes 
minutes to assemble, instructions 
supplied, 3 months’ guarantee. 




Operates on 4 1/2 to 12 voU DC. 
(300mA on 4 1/2 volts). DC 
resistance 15 ohms, quick acting, 
overall size 1 1/2” x 1” x 3/4”. 
Two tapped holes for mounting, 
vertically or horizontally, maximum 


stroke 1/2”. Brand new. 



Brand new English made induc¬ 
tion motor with 6 1/2" dia. 3 
bladed plastic fan smooth, silent 
running. Terrific bargain. WT. 21b 


This is a drum type timing device, 
the drum being calibrated in equal 
divisions for switch setting purposes 
with trips which are indefinitely 
adjustable for position. They are 
also arranged to allow 2 operations 
per switch per rotation. There are 
15 changeover micro switches each 
of 10 amp. type operated by the 
trips thus 15 circuits may be 
changed per revolution. Drive motor 
is 240V mains operated 5 revs per 
minute. Some of the many uses of 
this timer are Machinery control. 
Boiler firing. Dispensing and Vend¬ 
ing machines, Display lighting ani¬ 
mated and signs. Signalling, etc. 
Price from makers over $65 each. 
Special snip price $22.50. Don't 
miss this terrific bargain. These arej 
brand new in maker's carton, 1972 
production. j 


KLAXON Geared Motors 

112 RPM Cont. duty 8" lb. torque, 
complete withicapacitator, fully re¬ 
versible made* in England. Has re¬ 
movable gear on drive shaft, size 
9” X 3i'’ with 5" X 2" capacitator. 
Wt. 81b. 


iiTime 
if Switch 
^Unit 

$2.95 


Precision engineered sequence tim¬ 
ing unit for 230/250 volts A.C. 
operation. containing multiple 
motor operated switch contacts 
Fitted Iwith an exceptionally fine 
synchronous motor and gear train 


Money cheerfully REFUNDED 
if not completely satisfied. 
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a future issue. 

At the Annual meeting in October, 1972, the following 
(rfficers were elected: 


President 

John Lauten 

VKIJL 

Vice-president Steve Grimsley 

VKIVK 

Secretary 

Andrew Davis 

VKIDA 

Treasurer 

John Roberts 

VKIZAR 

Committee 

Ron Henderson 

VKIRH 


Ted Pearce 

VKIAOP 


Dave Thomas 

VKIZVT 


Ross Elliott 

VKIAN 


George Brzostowski 

VKIGB 


Eric Piraner 

VKIEP 


Wal Pywell 

VKIZWP 


Paul Bell 

VKIZPB 

Easter Convention Committee: 



Wal Pywell 

VKIZWP 


Grahame Cashion 

VKICG 


Paul BeU 

VKIZPB 


Gene Tiller 

VKIGT 


Jim Bland 

VKIZAD 

Considerable 

interest was shown at 

the annul 


meeting in the proposal to form the ATC VKl Division 
of the WIA. The management committee has been 
given the task of investigating and examining the 
situation, and some preliminary work has already 
been conipleted. 

Details of the society from the secretary, PO Box 
1173, Canberra City, ACT 2601. 


WIA ADDRESSES 

Federal Executive: 

Federal Secretary, Wireless Institute of 
Australia, PO Box 150. Toorak 3142, Victoria. 
Divisional Addresses: 

New South Wbies: 

WIA New South Wales Division, Wireless In¬ 
stitute Centre, 14 Atchison Street, Crows Nest, 
NSW 2065 (phone 43-5795). 

Victoria: 

WIA Victorian Division. 478 Victoria Parade, 
East Melbourne; Postal Address': PO Box 36, 
East Melbourne, Vic 3002 (phone 41-3535). 
Queensland: 

WIA Queensland Division, Box 638 GPO, 
Brisbane, Qld 4001. 

South Australia: WIA South Australian Division, 
Box 1234K, GPO, Adelaide, SA 5001. 

Western Australia: 

WIA Western Australian Division, Box N002, 
GPO, Perth, WA 6001. 

Tasmania: 

WIA Tasmanian Division, Box 851, GPO, Hobart, 
Tas, 7001. 


Geelong Amateur Radio & TV Club 

To encourage active participation in administrative 
affairs by junior members, a junior co-ordinator has 
been appointed. His duty will be to sit in at committee 
meeting and keep committee members informed on 
the opinions being expressed by junior members. He 
will also report committee decisions to junior mem¬ 
bers. 

Carlo Gnaccarini has been appointed to this office. 

It was reported in the November issue of the GARC 
Newsletter that the club’s ATV room had been 
renovated and an effort will now be made to complete 
the transmitter and get it on the air. Also, tests with the 
Geelong channel *4 repeater gave reasonably good 
results considering the present height of the antenna. 

Details of the GARC may be obtained from the 
secretary. Bob Wookey, VK2IC, GARC, PO Box 520, 
Geelong, Vic, 3220. Telephone Geelong 21 2674. 


Western Australia VHF Group 

It was reported in the October ‘‘News Bulletin” of the 
Western Australia VHF Group that successful amateur 
television transmissions were made from the WA 
Institute of Technology Amateur Radio Club station, 
VK6PD/T, located at Bentley. Almost snow free 
pictures were received using a portable TV set, con¬ 
verter and 4 element beam combination. The distances 
achieved exceeded five miles. 

The transmitter power was approximately 5 watts to 
a set of three vertical dipoles stacked vertically around 
the mast 15metres above wound. The frequency was 
437.85MHz, but a move is planned to the national vision 
carrier frequency of 426.25MHz. 

Details of transmitting times may be obtained from 
Danny Robinson, VK6ZFF on 69 7502. 

Meetings of the VHF Group are held on the fourth 
Monday of each month in the Wireless Hill Museum 
building at 8.00pm. Visitors welcome. 

Further details from the secretary, Tom Berg, 23 
Beach Street, Bicton, 6157, WA. 


IONOSPHERIC PREDICTIONS FOR JANUARY 

Reproduced below ore radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Commonwealth Bureau of Meteorology. The graphs are based on 
the limits set by the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Fre¬ 
quency), They have been prepared for the four most popular amateur bands over a number of 
interstate and international circuits. Black bands indicate periods when circuit Is open. 1.73 


7MHz 


EAST 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


lAST AUST TO lARIADOS (SR) 
JOHANNCSIURC 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (LR) 
ADELAIDE TO SYDNEY 
•RISIANBTO MELROURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELROURNE TO PERTH 

jasm. 


14MHz 


GMT 


15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13 


EAST AUST TO RARRAOOS (SR) 
JOHANNESRURG 
McMUROO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVU 
WELUNGTON 
WnT AFRICA 
WEST EUROPE (SRI 
WEST EUROPE (U) 
ADELAIDE TO SYDNEY 
RRISRAME TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 



21MHz EAST 


01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20 21 22 23 


EAST AUST TO BARBADOS (SR) 
JOHANNESBURG 
McMURDO SOUND 
NEW DELHI 
NEW YORK 
RIO DE JANEIRO 
TOKYO 
VANCOUVER 
WELLINGTON 
WEST AFRICA 
WEST EUROPE (SR) 
WEST EUROPE (U) 
ADEUIDETO SYDNEY 
BRISBANE TO MELBOURNE 
PERTH 
SYDNEY 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 

sypney 


28MHz GMT 


15 16 17 18 19 20 21 22 23 24 01 02 03 04 05 06 07 08 09 10 11 12 13 


EAST AUST TO NEW DELHI 
TOKYO 
VANCOUVER 
BRISBANE TO PERTH 
DARWIN TO SYDNEY 
MELBOURNE TO PERTH 


Quarter Century Wireless Association 

On Sunday, 5th November, 1972, Phil Levenspiel, 
VK2TX,and his wife were the hosts to members of the 
Sydney Chapter, at a picnic at Phil’s QTH at Wyong 
overlooking 'Tuggerah Lakes. (Several members were 
accompanied by their wives.) 

All told there were 16 call signs recorded and, bet¬ 
ween them, represented several hundred years of 
experience in amateur radio. 

At the November meeting, at the North Sydney RSL 
Memorial Club, members enjoyed a very interesting 
talk by Eric Collier, VK2BEL, Who had just returned 
from a world trip. Besides describing places visited, 
Eric told of contacts with amateurs he met including a 
visit to the ARRL headquarters in Connecticut, USA, 
where he was given a conducted tour of the buildings 
and met several officers. 

The next meeting of the Sydney Chapter, QCWA, will 
be on Wednesday evening January 10th, 1973, at the 
North Svdnev RSL Memorial Club, 

BRISTOL 73 CONTEST 

This is to celebrate the 600th anniversary of the 
Royal (barter being granted to the city and county of 
Bristol; and the RSGB diamond jubilee^ 

The contest will run from January 1 to August 31, 
1973. It is open to all amateurs throughout the world, 
who are invited to contact Bristol, England. 

A case of sherry, donated by a &*istol wine mer¬ 
chant, will be presented to (1) the highest score from 
outside the UK call areas, (2) the highest score from 


within the UK call areas, (3) the Bristol station making 
the largest number of contacts with participating 
stations. 

Full details, scoring table etc, from J. A. Renolds, 
24 Shaldon Rd, Horfield, Bristol, BS7 9NW, England. 

_ ® 

SO YOU WANT TO BE 

A 

RADIO AMATEUR? 

To achieve this aim, why not undertake one of 
the Courses conducted by the Wireless In¬ 
stitute of Australia? Established in 1910 to 
further the interests of Amateur Radio, the 
institute is weH qualified to assist you to your 
oal. 

ersonal classes for 1973 will commence, on 
February 15, 1973. Applications, which are 
accepted in order of priority, are now being 
received. Correspondence Courses are 
available at any tima 

For further information write to 

THE COURSE SUPERVISOR, W.LA. 

14 ATCHISON STREET, 

CROWS NEST, N^.W.2065 
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• Selective tone call 

• Voice communication 

• Fits in breast pocket 

• Factory-Office-Yard 

SYSTEMS FROM $460.00 



CUAI 1 CV 127 YORK ST.. 

29 3767 

OnnLLL 1 Sydney 

29 7021 



N»w All 
Silicon 

30 / 60W PA 
FOrrABLE 
AMPLIFIER 

12 16V, two Inputs, 5mV and lOOmV. 
Oimensions6V3in W X 3V4ln H x IV^in D. IS- 
ohm output. No 763D, U2. For 125, 250, 500 
ohm output. No 763A, $64. For 240V 
operation $33 extra. 

low PA amplifier similar to above, 4 ohm 
output, 240V operation. No 7290, $45. 
Freight extra. 

CD IGNITION COIL 

For EA (Fraser) circuit. Mounted on 
strong fibreglass printed circuit coded for 
all other components. Polyester film layer 
insulation. Connected and tested. For 
standard distributor. No 787; for photo cell 
distributor. No 786. $8 each. Postage 10c 
each. 



R.C.S. COMPLETE 
DO-IT-YOURSELF 
KITS 

Peak reception. 
Low- price. No ex¬ 
pensive test equip¬ 
ment. Everything 
fits. 1964 RF Trans¬ 
porta 7. 

Complete kit —No 640 $43.50 

Portable car radio. Identical to 640 above, 
plus extra switch and car coil, etc. No. 642 

$46.00 

Postage $1. 

(Write for booklet on 640 and 642.) 

NEW TRANSISTOR PREAMP KIT 

SIZE3x2x lln, 2req. for stereo. 

LOW IMP input, 2trans, 672C $6.50 

Wired ready for use, 672D $0.00 

HIGH IMP, 2 trans, 680C $6.50 

Wired ready for use, 680D $8.00 

HIGH IMP silicon, 3 trans, 682C $8.00 

Wired ready for use, 6820 $9.50 

Postage loc each. Write for data. 

COILS and IFt 45SKHa 

Aerial, RF. Osc and I Fs $2.00 

Ferrite aerial $2.40 

No. 265 Universal tape Osc coil $6.00 

Postage lOc. Write for details and price. 


ALL PRINTED CIRCUITS 
SINCE 1960 now available 

Clearly coded for easy assembly. Accurate to size. With parts list. Im 
mediate despatch. 

e Accurately machine printed and etched, 
e Specials to your drawing. 

0 Phenolic or fibreglass — gold or tin plated. 

0 Special manufacturers packs of 10. 

0 Order direct or write for blueprints list. 

0 Add 20c postage. 

All printed circuits for EA, R 8. H, ET, Philips and Mullard projects 
available. 

LATEST P.C's 

831 EA 72/P3 827 ET021 
829 EA 72/T2D 828 ET023 
805 EA 72/P6 830 EA 72/R2 
$2.00 ea 832 EA 71/A8 


834 ET026 
795 ET025 
$2.50 ea 

835 EA 72/T3 

836 EA 72 MX6 


800 ET 034 $2.60 
806 72A6 $2.30 
847 72G7 $2.50 
846 72il0 $1.20 
840 72S10 $2.50 


HI-FI BROADCAST TUNER UNIT 
4 TRANSISTORS—HIGH 
SENSITIVITY 


RF, mixer, IF power detector. Adjustable aerial coupling with 461 
Dial, knobs, switch pot and whistle filter. Can be altered to 8, 9, 10 or 
11 KHz. Complete as illustrated no. 474D, $35 + Freight 



10W STEREO 

MULLARD 
10 + low RMS 


With output transistor PROTECTION. Frequency 
response 40Hz to 30K Hz. Distortion 0.5 per cent. Treble, 
bass boost, 20dB. 

Complete kit of parts. No. 480C $74.00 

Wired and tested, No. 480D $79.00 

Cabinet as illustrated extra $10.00 

Magnetic pickup preamp. No. 762D extra $11.50 

Inbuilt BC tuner with w/filter extra $35.00 

Plus freight. Write for brochure. For special Saturday 
demo, ring 59 6550. 


s 


TRANSFORMER 

Tap 6V and 9V at lOOmA. 

Filter capacitors, rectifier, resis 
tor, etc. U.50. Post 20c. 


NEW STEREO MAGNETIC PRE AMP 

Hum free, 5mV input, 250mV out. Size 3 in 
x 2ln X lin. Wired ready for use. No. 762D. 
$11.50. Post 10c_ 

NOISE FILTER 

for radio and TV 

No. 27 line filter, 2A $8.50 
No. 29, lOA. No. 29B, 20A 
line filter $35 

No. 30 pulse filter, 2A 

$11.50 

No. 11 aerial filter $13 
Order direct. Pack and post 50c. 

CRYSTAL, CERAMIC STEREO 
PRE-AMP 

In 80mv., out 250mv. Bass and 
treble 20db. 

Part No 722C - $25. 

Part No 722D - $27. Wired ready for use. 
Plus Post 80c. 



NEW BASS BOOST 
4 .TRANSISTOR STEREO AMP 
Unity Gain: 

400Hz, OdB Connect between your 

lOOHz, 5dB preamp and main amp 

50Hz, 9dB » No. 791D, $10.80. 

30Hz, 14dB Postage 20c. 

WHISTLE FILTERS 

Part No 128, 8 / lOKC, Top Cut, $4 
Part No 129, lOKC, Notch, $5 
Plus Post 20c. 


LATEST PRINTED 

838 - 72 / SAV 

839 - 72 / R9 
841 - ET029 
842-72/ C8: 

844 - ET037/040 
Plus Post 20c 


CIRCUITS 

$2.50 

$2.50 

$2.00 

$2.50 

$5.00 


R*C*S* 


Order by mail. Cheque or Money Order (add postage) direct to:— 

RADIO PTY. LTD., 651 FOREST ROAD. BEXLEY, N.S.W. 2207. 587 3491 
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LISTENING TO 



THE WORLD 



by Arthur Cushen, MBE 



1 

J 


Next month Radio Sweden .will celebrate the 25th year of Sweden Calling 
DXers. Over that entire period it has been edited by Arne Skoog, one of the 
best known listeners in Europe. 


The world wide popularity of Radio Sweden, as seen 
from various surveys, reflects the interest in "Sweden. 
Calling DXers." The session’s influence is such that 
the station receives a huge mail each year. Having 
stayed with Arne Skoog for two weeks when in Sweden 
in 1969, and having worked on programs in Radio 
Sweden, one is conscious of the value they place in 
their overseas audience and their appreciation 
of suggestions and comments. The introduction of 
SOOkW transmitters in the near future will give this 
session a greater audience. 

Sweden Calling DXers was not first, but a good 
second. Australia was half a year ahead of them with 
"Australian DXers Calling” in 1947 when SCDX was 
only a twinkle in Arne Skoog’s eye. 

He had already been approached by the Swedish 
Broadcasting Corporation — he was the obvious person 
— and on February 8, 1948, the first SCDX 
went to air via the modest, Swedish-built 12kW short¬ 
wave transmitters at Motala. At first it was an in¬ 
dependent 15 minute program in English, with the DX 
bulletin and request records. 

Many stations and corporations made good use of 
SCDX with all its valuable tips. 

Later, SCDX was integrated as a weekly item in the 
English transmissions. From 1952, these were 
broadcast over two new 50kW transmitters at Horby 
near Mai mo. The keen response from DXers all over 
the world soon made them translate Arne Skoog’s 
programs into other languages. 

MADAGASCAR ON TEST 

A test transmission from Radio Madagascar, 
beamed to North America, was heard on 11790 to sign- 
off at 0413GMT. In the past the Radio Madagascar 
International Service has been reported at 1345GMT, 
usually in the 16M band, and beamed to Africa in 
English and French. Our reception was at fair 
strength. The program was popular music with 
frequent identification. The adless is P.O Box 442, 
Tananarive Madagascar. For the last 18 months the 
new Radio Nederland relay station on Madagascar has 
provided easier reception of this country. 

DILI INVADES AMATEUR BAND 

Good reception from the Timor station at Dili on the 
new frequency, 3665kHz. The station was off the air for 
some months, having operated for many years on 
3268kHz. Location of this signal in the middle of the 80 
metre amateur band results in some Morse in¬ 
terference. 

VIENNA ON 21705kHz 

Austrian Radio has changed from 21705kHz to 
21540kHz in the service to Australia and New Zealand. 
From lOOOGMT it is received at very good level with 
little interference. Vienna can also be heard up to 
0800GMT on 2172(^Hz. Vienna on %25kHz from 
1800GMT has interference from Sweden on the same 
frequency at 1830GMT. 

CBC USING 9655kHz 

Radio Canada introduced new frequencies for its 
election coverage in October and some have proved so 
successful that they had been taken into normal 
transmissions. The coverage was not only from Sack- 
ville but from relays in Britain, Portugal and Cyprus. 

One new frquency is 9655kHz, to Africa 0655- 
0800GMT, and this replaces 9625kHz. Other election 
frequencies were 9545, %90. 11735, 11740, 11960 and 
15140kHz. Another new frequency is 596(McHz, from 
0030-0715GMT.There was some concern that this could 
clash with ORTF Paris, 0600-0715GMT. The move by 
France to 6100kHz has overcome this possibility. 

The growing use of relay stations to carry programs 
from Europe is now standard practice and many in¬ 


ternational stations have relay points in various parts 
of the world. According to "Contact" (World DX Qub) 
a new relay station is being built in Antigua in the 
Clarabbean. This will be operated jointly by the BBC 
and Deutsche Welle and is expected to commence 
operation this year using 250kW. 

NEW CHANNELS FOR HCJB 

The Gospel Broadcasting station in Quito, Ek:uador, 
HCJB has made several changes to its present 
schedule, valid to the first week in March. 


GMT 

kHz 

Area. 

GMT 

kHz 

Area 

0600 

5985 

Europe 

0715 

9710 

Europe 

0715 

5990 

S. Pacific 

0400 

9560 

N. America 

0715 

15115 

S. Pacific 

0700 

11745' 

N. America 

0715 

11915 

S. Pacific 

0700 

11715 

S. America 

0715 

9745 

S. Pacific 

2000 

11810 

Europe 

0715 

11715 

Europe 

2000 

17755 

Europe 


NEW RELAY STATION 

According to the Australian DX News the Federal 
Government has established a Committee to study a 
British proposal to set up a radio transmitter on 
Christmas Island, in the Indian Ocean. The station 
would be used to beam British news and opinions to 
Asian and African countries, including communist and 
pro-communist nations. Some Government depart¬ 
ments believe that Australia should not harbor any 
foreign power, no matter how friendly. 

Other Departments believe that the request should 
be granted, so that Britain can counter propaganda 
from China, Russia and others. There is also a feeling 
that Radio Australia should set up a transmitter on the 
island, to beam Australia’s independent point of view 
directly into Asia. The British request is apparently 
due to the expiry of the lease, in 1975, of the land 
presently occupi^ by the BBC’s Far Elastern Station 
at Johore, Malaysia. 

ENGLISH FROM DELHI 

All India Radio at Delhi has two English trans¬ 
missions each day for Australia and New Zealand, 
1000-1 lOOGMT and 2045-2230GMT. 

The first is on 17775, 15205, 11775kHz and (to North 
East Asia) 17380 and 15190kHz. At 2045GMT trans¬ 
mission is on 11740,9912, and 7260kHz. At 1945 a service 
to West Africa on 11960 and 9590kHz gives good 
reception. 

NEW COLOGNE FREQUENCIES 

Deutsche Welle, Cologne, has additional 
frequencies for its English service to Australia and 
New Zealand. 

The service at 0920GMT is now on the new frequency 
of 9650, as well as 11795, lia^O, 17,800, 17845 and 
21560kHz. The transmission from 2100-2200GMT is on 
6185, 7105, 7130 and 9765kHz. 

The (jerman transmission to the Pacific from 0700- 
0910GMT is still on 9650kHz, with other transmissions 
on 9545 and 9605kHz at 0900GMT. The German service 
to North Africa, 0400 to 0610GMT is on the new 
frequency, 9745kHz, as well as 9735, 6100, 6155, 6185kHz. 

RECENT VERIFICATIONS 

COLOMBIA: Arnold Gates, Melbourne, in the 
ADXN, gives details of a recent verification from 
Radio Colosal, Neiva. It was a standard letter from 
Senor Rafael Navarro, engineer, with typed details. 
The letter gives economic and geographic information 
about Colombia. The verification was received in four 
months. 

VENEZUELA: Our verification from Radio Los 
Andes at Merida was a letter and coloured postcard. 
The station uses 6010kHz with the call sign YVSB. The 
letter was signed by Guillenmo Lobo Lobo, Director- 


Proprietor. The station address is Radio "Los Andes,” 
Hoyada de Milla, Merida, Edo., Merida, Venezuela. 
YVSB opens at 1025GMT, but suffers interference after 
1100 from VOA, Okinawa. 

LAKELAND RADIO 

A relatively new commercial radio in Malawi is 
Lakeland Radio, which been heard in Australia and 
New Zealand. The station uses 9510kHz at 0330-0430 and 
1845-2100GMT. Colin Miller of Johanpesburg advises 
they are using a 100kW transmitter beamed to South 
Africa. The station address is P.O. Box 30211, Blantyre, 
Malawi. 

BRAZIL ON 15445kHz 

Radio Nacional at Brazilia, reported testing to 
Europe and North America on 11720kHz, has also been 
received on 15445kHz at 0300GMT with announcements 
in Portuguese. This frequency provides clear reception 
whereas 11720 and 9665kHz suffer interference. 
Reception reports can be sent to Radio Nacional 
Brazilia, International Department, P.O. Box 1620, 
Brazilia. 

BROADCAST BAND NEWS 

GREAT BRITAIN: The BBC have announced 
frequencies for local stations which are now to use 
medium-wave. These are, 854kHz Blackburn: 998 
Solent: 1034 Medway and Sheffield: 1106 Leeds: 1457 
London, Birmingham and Newcastle: 1484 Brighton, 
Humberside: 1502 Stoke: 1546 Bristol, Teeside; 1594 
Leicester: The London transmitter (20KW) is at 
Brookmans Park. Power is to be increased to 50kW 
according to "Contact.” 

AUSTRALIA: The fact that daylight time has 
created five time zones in Australia has resulted in 
many seldom heard Australian stations being heard 
after the dominant signal leaves the frequency. Many 
Queensland and Northern Territory stations are 
neard, with best reception after 1300GMT. 

FLASHES FROM EVERYWHERE 

LUXEMBOURG: Radio Luxembourg is using only 
IkW on 15350kHz according to Sweden Calling DXers. 
The 30kW transmitter is being used for the 6090kHz 
transmissions. The 500kW, 6090kHz transmitter is still 
being adjusted. Radio Luxembourg on 233kHz is now 
using 2000kW. 

SWEDEN: Radio Sweden is using a new log-periodic 
antenna in its transmissions to Africa and-is keen to 
receive reports from any part of the world. The an¬ 
tenna* is used on 21690kHz. 1100-1200GMT and on 
15240kHz. 1730-1930GMT. Address reports to Radio 
Sweden, Stockholm, S105-10, Sweden. 

HUNGARY: Radio Budapest has increased their DX 
sessions to eight times a week. The tinries are Tuesday 
1615 and 2245GMT: Wednesday 0245, 0800: Friday 1015, 
1615, 2245: and Saturdays at 0245GMT. 

BELGIUM: Two programs in English are on the air 
daily 2305-2315 and 0050-0100GMT on 9550 and 15235kHz. 
The transmission at lOOOGMT, beamed to Africa, in 
Dutch and French, is on 15200, 17740, 21460 and 
21475kHz, 1000-1230GMT. Another service is from 0430- 
0540GMT on 9610,9640,11770 and 11880kHz in Dutch and 
French. A further transmission, 0555-0735, is on 15125, 
15200, 17780 and 17185kHz. 

RHODESIA: The Rhodesian Broadcasting Cor¬ 
poration’s African Service is on 7123kHz and the 
(General Service on 7285kHz from 0545-1630GMT. The 
morning and evening transmissions continue with the 
African Service on 3306 and the (jeneral Service on 
3396kHz. 

UGANDA: The Red Network is on 3340kHz 0300-0545, 
0600-1130,and 1315-21 lOGMT. On Sundays transmission 
is continuous from 0300-21 lOGMT. 

SWAZILAND: According to Sweden Calling DXers 
Radio Swaziland has dropped 3223kHz, and is now on 
1376kHz at 0400-2200GMT, 50kW, and on short-wave 
6155kHz, lOkW. A new verification card is being 
printed. The programs (English) are mostly light 
music. Their address is Zwaziland Commercial Radio 
(Pty) Ltd, P.O. Box 23114, Joubert Park, Johan¬ 
nesburg, South Africa. 

SEYCHELLES: At 0600GMT the FEBA Broad¬ 
casts in English to Asia on 15270kHz with 30KW, and 
on 17775kHz with 3KW. Signals continue to be received 
on 11955kHz at 1800GMT. The station is now announc¬ 
ing that the same program is on 15330kHz. 

TURKEY: Radio Ankara is on 11880kHz for its 
Elnglish transmission at 2200GMT, also around 
0530GMT in Turkish. Another channel 15165kHz carries 
a service tjo Europe including Rumanian at 0530, 
Bulgarian at 0600, and Greek at 0700GMT. All 
programs are preceded by Turkish identification. 

ISRAEL: The Israel Broadcasting Authority is test¬ 
ing an additional frequency for its English program. 
After using 6170,7220 and others it has now b^n heard 
on 11855kHz and 11900kHz. A program , continues on 
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21 WATT P. A. AMPLIFIER — MIXER 

As featured in June is sue Electronics-Aust. 

mBHIM complete kit 

of parts. 

$57.00 


CARBON RESISTORS 

Current type resistors by Philips, IRC, Ducon & Morganite in 
a wide range of values from 100 ohms to 10 meg. ¥2 and 1 watt 
$1.50 per 100 Post 30c Exti a 

MIXED CONDENSERS 

The condensers are in most popular brands and include 
polyester, paper, mica ceramic and electrolytic on values to 
8mfd. 

$1.50 per 100 Post 50c extra 

CERAMIC CONDENSERS & THERMISTORS 

A large range of current disc & tube ceramic condensers & 
thermistors. 

$1.50 per 100 Post 30c extra 

POTENTIOMETERS 

The pots are all current types and include switch pots, 
standard pots, pre-set etc. 

$1.50 per doz. Post 50c extra 


Post Extra 


NEW 21 WATT GUITAR AMP 

FEATURED IN OCT ISSUE ELECTRONICS 
AUSTRALIA COMPLETE KIT OF PARTS 
$49.00 post extra. 


NEW GARRARD RECORD CHANGERS 
MODEL 1205 

4-speed manual or automatic operation fitted 
with Garrard Crystal Pick-up. $25.00 
Post & Packing $2.50 extra (Reg. Post) 


REGRET SPECIAL VALUES IN RESISTORS, POTS, & 
CONDENSERS CANNOT BE SUPPLIED. 


PLAYMASTER 136 STEREO AMPLIFIER 


COMPLETE KIT OF PARTS 
INCLUDING METAL OR 
TIMBER COVER. 


NEW EXTENSION OR CAR SPEAKERS 

B 5in. 8ohm. 5 watt speakers. Mounted in 

attractive plastic case. Type “B" is |M[| 
suitable for mounting flush in car doors. IlH 
$7.75 ea. or 115.00 pair |■|■ 

Post & packing 75c extra. BIBi 


$65.00 

POST EXTRA 


PHILIPS VALVE & PICTURE TUBE 
DATA BOOKS 

hard covered book of over 500 pages covering all 
modern valves & picture tubes. List price $4.75 — 
Special $1.75 


At last a breakthrough in the cost for high quality 
portable radio transceivers of the walkie-talkie 
hand-held type. We are introducing and offering 
for sale a fully PMG approved Transceiver. 

MIDLAND 1 WATT TRANSCEIVER 

for 27,240 KHz operation with switch provision 
for two additional channels, tone call signal, 
background noise squelch control, battery 
voltage indicator, steel case with separate cover, 
good for five miles distance communication 
under average field conditions, with penlite cell- 
batteries for ONLY $39.95 PER UNIT, FULLY 
GUARANTEED. 

Post & Packing $1.50 extra (Reg. Post) 


A TRANSISTOR PREAMP FOR MAGNETIC 
PICKUP OR TAPE HEAD (Stereo) 

Using 2 transistors per channel, as 

featured in “Electronics Australia” ^ 

(Sept. 1971). Complete kit includes | 1 ^ 

transistors, PC board, resistors, i 

capacitors. T 

Circuit and full details supplied. iLJL'' 

Kit (not incl. box) $7.90 ^ ll&l 

240V Power Supply 14.50 I j ^31 

Metal box $2.75 extra Lj 

State if required for pick or tape head. 


MAGNAVOX WIDE RANGE TWIN CONE SPEAKERS 

8 on 16 ohms VC. Post and packing 65c 
6WR MK V 12 Watts RMS $9.90 

8WR MK V16 Watts RMS $10.75 SPEAKER SPECIAL 
lOWR MK V 16 Watts RMS $11.50 Imported Tesla 8 
12WR MK V 16 Watts RMS $12.50 Speakers. 8 ohm imp. $4.7 
8-30.30 Watts RMS $18.50 Post and Packing 65c. 

3TC Tweeters $3.75 __ 

Philips Dome Tweeter $10.50. 


NEW LOW COST STEREO SYSTEM 

AS FEATURED IN JAN. ELECTRONICS AUSTRALIA 

Complete kit of parts including “Garrard” record player 
with auto, stop and crystal pick-up. Magnavox 8WR or 
6WR wide range twin coned speakers. (Cabinets not 
supplied). Amplifier only, less speakers and player. 

BUB 

$69.50 Post and packing $2.50 extra. 


POLYESTER CAPACITORS 

Pack of 100 new polyester capacitors .001 to 0.1 in 160, 250 and 
400 volts working. $3.50 Plus 50c Post and Packing 


NEW IMPORTED STEREO TURNTABLE AND PICK-UP 
240 VOLT AC 
OPERATION 


3 speed turntable with ceramic 
stereo pickup counter-balanced 
tubular arm, $7.90. Base in teak 
or walnut, $6.50 extra. De luxe 
base $8.50 Post 50c or $1.00 with 
base. 

Turntable and motor separate $4.50 


H B'iigW i l BFlf broadcast tuner kit 

• • Post 7.5c 

Complete kit of parts including dial mechanism and 
zener diode for this I.C. tuner as featured in Feb. 71 E.A. 


NATIONAL RADIO SUPPLIES 

332 Parramattq Road, Stqnmore, NSW 2048 Phone 56 7398 


\ 
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ANSWERS TO 
CORRESPONDENTS 


VALVES AND TRANSISTORS: About two years ago I 
decided to revert to valve equipment when planning a 
radiogram. I used a good quality turntable and the best 
12in speakers. The sound quality from this has to be 
heard to be believed. I believe that the best sound 
comes from valve type equipment. The thing that 
annoys me is that many people seem to think that 
valves are no good and that transistors last longer than 
valves. I have seen radios go for 20 years with the same 
valves. How many transistor radios would be going 
after 20 years? It is the easiest thing in the world to 
change a valve, but you need a soldering iron to change 
a transistor. Also, nothing could be worse than working 
with printed wiring boards. The day I have to use them 
I will give the game away. Another complaint about 
transistor radios is that many have only numbers on 
the dial instead of station markings. (A.B. Brisbane 
Q.) 

©While we would agree with some of the points you 
raise, A.B., we feel that others are based more on 
emotion than fact. First, the matter of sound quality. 
This is now a rather hoary old argument, but it still 
crops up from time to time. The truth is that both types 
of equipment are capable of extremely high orders of 
performance; so much so that the overall performance 
of the equipment is determined almost entirely by the 
ancillary devices — speakers, pickups etc. In these 
circumstances arguments about fractional per¬ 
centages of distortion are rather pointless. 

In practice the solid state approach provides a 
cheaper and more elegant way of achieving at least the 
same order of performance. In many cases a better 
order of performance is achieved at no greater cost. 
These are facts which are easily supported by per¬ 
formance figures. We doubt that many people 
seriously claim that valves are no good, but they 
might, with justification, claim that in many ap¬ 
plications they no longer represent the best way to do 
the job. As for the life of transistors, there is little doubt 
that they do not wear out, as valves do, and that they 
are more rugged. Those fitted to present day equip¬ 
ment should strll be going in 20 years if the remainder 
of the equipment is intact. 

We agree that many people do not like working with 
printed wiring boards but, on the other hand, they 
make it possible to construct, even in the home 
workshop, circuits which are so complex as to be 
almost prohibitive if wired on a point-to-point basis. As 
for the calibration of radio dials, it must be obvious 
that this has to be restricted where miniature sets are 
concerned. 


Some of the disadvantages which you claim against 
solid state circuits would really appear to be directed 
at some of the incidental aspects which happen to have 
accompanied the changeover to solid state. No one will 
deny that it is somewhat harder to service a modern 
ultra-compact radio set than it was to service an early 
valve type console with large well laid-out chassis, 
but is this a fair comparison? Few people would be in 
favour of scrapping transistors if this meant going 
back to large console radios, just as few would like to 
scrap the motor car and return to the horse and buggy. 


PENFRIEND: I am 15 years old and enjoy EA very 
much, especially the beginners section. Please tell me 
the difference between pf and uF, regarding 
capacitors. Also could you print my name and address 
so that I may find a penfriend. (Neville Dowling, 10 
Speed Street, Cooee, Tasmania 7320.) 

©First off Neville, we are pleased you enjoy reading 
the magazine. A copy of Basic Electronics has been 
forwarded to you, as you requested. The unit of 
capacitance is the farad; “uF” means microfarad, in 
other words 1 millionth of a farad, while “pF” means 
picofarad or micro-microfarad, in other words a 
millionth of a uF. You will find the full answer to this 
query and many others in your Basic Electronics. As 
you can see we have published your address as 
requested. 


OVERSEAS MAGAZINE PROJECT: I am currenUy 
trying to build a small short-wave converter from an 
overseas magazine, but have struck an annoying 
problem. I have tried to obtain the coils for the project 
at a couple of local parts suppliers, but they simply tell 
me that they cannot help as the parts are not available 
in Australia. What can you suggest? (R.J.E., 
Homebush, NSW.) 

©Not very much, R.J.E., other than that you try to 
build up one of our own published converter designs. 
You may find that some of the parts already obtained 
may be suitable, in which case little will have been lost. 

Although we may seem to be simply discouraging 
readers from patronising our overseas competitors for 
selfish reasons when we warn against tackling many of 
their projects, this really isn’t so. Most of us on the 
staff of E-A are hobbyists ourselves, and know from 
personal experience that many of the parts used 


overseas are just not available out here as far as the 
individual builder is concerned. 

Actually many of the overseas magazines involved 
are published by our own organisation, so that it is not 
self-interest which prompts us to warn readers about 
their practical projects. 

We are not suggesting that all projects described in 
overseas magazines use components which are 
unavailable here. Some projects use quite easily 
available parts, and would present no problems; 
others may involve nothing more than substitution of 
equivalent transistor and diode types. 

The best advice we can offer is therefore that you 
check the availability of ALL parts for such projects 
before making the final decision to go ahead. This is 
the only way to avoid expensive mistakes. 


SYNTHESISERS, JET SOUND, ETC: I would like to 
thank you for a most informative magazine and I 
admire your variety of projects. However, I would like 
to see more audio projects, especially electronic 
musical instruments. A project which would interest 
many ambitious constructors is a slightly simplified 
Moog synthesiser with all stages of ffie commercial 
model — mixing, gating, envelope control, etc. Do you 
intend to publish more projects using the power am¬ 
plifier module from the Playmaster 135 Amplifier? Is it 
possible to add the tremolo channel from the 
Playmaster 125 Preamp to this module? A feature that 
woidd add profitably to your projects is the publication 
of full sized printed wiring board patterns. 

Regarding “Forum” (page 52, July 1969) which dealt 
with “jet sound”, I would like to inform you of a 
method of creating this effect. First, connect a tape 
recorder to record directly from a radio (AUX IN) and 
also from the radio speaker through the microphone. 
The slight delay caused by the sound travelling 
through the air, varied by moving the microphone in 
relation to the radio speaker, creates" a fairly good jet 
sound. (J.G., Turramurra, NSW.) 

©We share your interest in electronic musical in¬ 
struments, but due to their complexity have found it 
necessary to confine our projects to auxiliary or “add 
on” devices. A Moog synthesiser in particular is a 
fascinating instrument which would appeal to quite a 
few advanced constructors, but even a simplified 
version would, we feel, be too time consuming and too 
expensive for the majority of our readers. Thank you 
for your idea for an easy to make “jet sound” effect. 

You will no doubt have seen the Playmaster 136 


“ELECTRONICS AUSTRALIA” INFORMATION SERVICES IIIIHIIIIIHMIMIIIIIMIIIUIMIlIHUIIIIIIMnillltliUllllIKdlllllllllMIMIIIIIIilintMIIIIIIIIIMIMMMIIIIIUHIIIIIt' 


As a service to readers “Electronics Australia" is able to offer; (1) Project 
reprints, metal work dyelines, photographs, printed wiring patterns and other 
filed material to do with constructional projects and (2) A strictly limited degree 
of assistance by mail or through the columns of the magazine. Details are set out 
below: 

PROJECT REPRINTS; These cost 50c per project. Reprints are available for all 
projects, but no material can-be supplied additional to that already published. 
Reprints can be supplied more speedily if they are positively identified and not 
accompanied by technical queries. Material not on file can normally be supplied 
in photostat form at 30c per page. 

SUBSCRIPTIONS. BINDERS, HANDBOOKS etc: These are handled by 
separate departments. For fastest service, send separate orders to the depart¬ 
ments concerned. 

PHOTOGRAPHS, METAL WORK DRAWINGS: Original photographs are 
available for most projects. Price: $1 for 6in x Sin glossy print. Metal work 
dyelines are available for most projects. Price: $1 These show dimensions and 
positions of holes and cut-outs, but give no wiring details. 

PRINTED WIRING PATTERNS; We can supply transparencies, actual size, 
sitive or negative, as specified Price: 50c. VVe do NOT deal in manufactured 
ards. These are available from advertisers. 

BACK NUMBERS: As available. On Issues up to six months, face value. Seven 
months to 12 months, face value plus 5c. 1 hirteen months or older, face value 
plus 10c. Postage and packing, 10c per issue extra. Please indicate if a PROJECT 
REPRINT may be substituted if the complete Issue is not available. 


REPLIES BY POST: These are provided to assist readers encountering 
problems in the construction of our projects published within the last two years. 
Note, particularly, that we cannot provide lengthy answers, or undertake special 
research or modifications to basic designs. Charge: 50c. Inclusion of an additional 
fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries outside the scope of “Replies by Post" rpay 
be submitted without fee and may be answered in the magazine at the discretion 
of the Editor. Technical queries will not be answered by interview or telephone. 
COMMERCIAL EQUIPMENT: “Electronics Australia'' does not maintain a 
directory of commercial equipment, or circuit files of commercial or ex-disposals 
equipment etc. We are therefore not in a position to comment on any aspect of 
such equipment. 

COMPONENTS: “Electronics Australia" does not deal in electronic com¬ 
ponents. Prices, specifications, etc should be sought from appropriate ad¬ 
vertisers or agents. 

REMITTANCES; These must be negotiable in Australia, and should be made 
payable to “Electronics Australia''. Where the exact charge may be in doubt, we 
recommend submitting an open cheoue, endorsed with a suitable limitation. 
POSTAGE & PACKING: All charges shown include postage and packing, unless 
otherwise specified. 

ADDRESS: All requests for data and information should be directed to the 
Assistant Editor, “Bectronics Australia", Box 157, Beaconsfield 2015. 

(1 /73) 
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SOUND PROJECTORS 

Cinevox Prefect and Harmour and 
Heath 16mm in good working order. 

240v operated, complete with speaker 
and amplifier. 

from $115.00 

CIRCULAR SLIDE RULE 

3^4in diameter. Will do the same work 
as the conventional slide rule. In- 
struction book Included. 

from $1.60 each 

Post 12c. 

P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any - 
number can be connected together on 
single line. 

$25.00 

(2 TELEPHONE SETS) 

30c. cartage to rail. Freight payable at 
nearest attended 'railway station. 
Please note we are now able to include 
’4 mile of twin telephone cable FREE 
with each set of phones. 

PYREX PARABOLIC 
REFLECTORS 

36" diameter $37.50 “ 

Sorry, shop sales only. 

MINIATURE 

ELECTRIC MOTORS 

I'j to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

65c. each or 10 for $4 

(Post 12c.) 

TRANSCEIVER 

(2 way radio) R.C.A. America RT 68, 

24 volt, operated 10 watt output 38- 
54MHz F.M. crystal locked. Trans¬ 
mitter and receiver using frequency 
synthesiser in lOOKHz; step 10 channel 
per MHz with power supply, mike, and 
headphones. $45- 60c. cartage to rail. 
Freight payable at nearest attended 
railway station. 

TRANSCEIVER 

(2-way radio) 62 set, 12V, operation. 
Ideal Hams, etc. 1.6 to lOMHz. Crystal 
locked or VFO controlled. 5 watt 
output. Complete with antenna, 
headphones and mike. $60. 30c. car¬ 
tage to rail. Freight payable at nearest 
attended railway station. 

SMITH'S BRASS (English) SHIPS 
CLOCKS 

8-day, no bell, $37.50 each. Post NSW 
$1.15. Interstate $1.70. 

PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $27.50. Post NSW 95c. 
Interstate $1.15. 

COLLINS TRANSCEIVERS 

Auto-tuned l00-150MHz. 10 channels. 

$65.00 

HALF-INCH RECORDING 

TAPE 

Top grade 2400' on 10! j" reels. Ideal 
video experimenting. Only $3.50 per 
reel. 

Post N.S.W. 45c.; interstate 75c. 

LAVOIE HETERODYNE 
FREQUENCY METERS 

lO-lOOMHz. LA5 $250. 

100-500MHZ. $350. 

ADLER FREQUENCY 

METER 

100KH2-20MHZ $95 

4 DIGIT RELAY 

COUNTERS 

SO volt DC, suit slot car. Lap counters, 
etc. 

$1.25 each. Post 18c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7 I6 inch. 

ONLY $6.50 
Post 74C. 


NIFE CELLS 

1.2 Volt, fully charged, 4in x 3in x lin 4 
AH. 

$1 each. 

Post N.S.W. 25c. Interstate 35c. 
3.6V lOAH, set of three batteries in 
wooden holder, S7.50 per set or $2.50 
per battery 1-2 volt lOAH. 

Post N.S.W. $1.10; Interstate $2.72. 


COMMAND RECEIVER 

6-9 M / CS $22.50 

POST; N.S.W. $1.25, INT.$1.44 



VALVES 

BRAND NEW 

IN CARTONS 

Special discount for quality 


307 

$1.50 

CV850 

$1.50 

65N7GT 

95c 

1H6G 

50c 

8989 

$1.00 

832 

$5.00 

5U4G 

95c 

6AK5 

SI.50 

EF50 

75c 

6X4 

Sl.OO 

5Y3 

$1.99 

12SK7 

50c 

6C4 

50c 

VR65 

50c 

2x2 

75c 

VT4C 

75c 

6AG5 

12AU7 

80c 

Sl.OO 

80 

$1.25 


Please add postage 
on all articles 


P.AA.G. TYPE KEY SWITCHES. 
45c each. Post 24c. 


TELESCOPES 
ZOOM FOCUSING 

25 X 30 $19.95 — 40 X 40 $28.95 
POST NSW 95C INTERSTATE $1.45 


RADAR TRANSCEIVER 

X BAND WITH KLYSTRON 
ETC. $45.00 


TRANSMITTERS ARC 49 

100-165 M/CS $25.00 


TELESCOPES 

60 magnification with a 
60mm coated objective lens. 
With tripod. 

$27.9$ 

As illustrated. 

Postage $1.20; Interstate $1.45. 



TELESCOPES 

40 X 40 with Tripod. 
$7.95 

Post N.S.W. 95c; Interstate $1.45 


BC221 

Frequency Meters. 

$35.00 


WALKIE TALKIES 

2-way radio, 7. transistor, PMG ap¬ 
proved, set of 2 only $47.50 
Post NSW $1.00 9 transistor $55.00 

Interstate $1.20 


SMALL COMPUTER 
PANELS 

3in X 2in containing 2 valves, qty. of 
resistors, etc. 

ONLY 75c. 

Post 24c. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 
tOOKHZ *1S0 


%" IMPELLER PUMPS 

New gunmetal body stainless steel shaft 
neoprene impeller up to 15ft lift suitable 
for almost any type of liquid self priming 
dimensions approx 8" x 4" weight 5lbs. 
$27.50. 

Post NSW $1.20 Int. $1.90 


BC348 RECEIVER 


$•0.00 


AWA B.F.O. TYPE R7077 


1-800 CYCLES 
1-13 K/CS. 


$30.00 


CONDENSER LENS 

2’jin DIAM. .2in FL. $1.50 each. Or 
$2.50 per pair. Post 24c. 


AWA Distortion and noise meter type 
A51932 $160.00 


CHASSIS PUNCH SET 

Five sizes; 4^-inch, 5/4-inch,'»'|.inch, 1- 
inch and I’e-inchcs. With taper 
reamer. 

$9.50 

Post, $1.15 


SELSYN MOTORS MAGSLIP 

Mk. II. $5.25 ea. 

No. 19 TWO-WAY RADIOS. 
Power supply, accessories, etc., $35. 


BINOCULARS 

PRISMATIC, Coated Lenses. Brand 
new. Complete with case. 

7 X 35. 534.50 

8 x 40. 537.50 

7 X 50 . $28.65 

10x50.• $29.60 

12x50. $30.60 

20x50.... $34.45 

Post N.S.W 95c; Interstate $1.45. 


3000 TYPE RELAYS 

P.M.G. 200 Ohms — 1,500 Ohm 
Coils. $1.25 each. Post 24c. 


TOGGLE SWITCHES 

Brand new, 3 amp, 240 volt. S.P., S.T. 
39c each or 10 for $3. 

Add postage. 


Cintel Oscillator and Electronic 
Counter, type 388. $250. 


SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2. We 
haven't got time to sort them, so you 
reap the benefit. 

Post 75c. • 


MINE DETECTORS 

Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal for 
plumbers, councils for locating buried 
pipes, etc. Freight payable at nearest 
attended railway station. $39.00 


BATTERY CHARGERS 
BRAND NEW WITH METER 

plugs into 240V power and gives both 
6V and 12V DC output. 4 amps with hf, 
medium and low charges. 
Dimensions, 9" x 5" x 5" $35 vaiue only 
$27.50. 

Battery chargers. I’^j amps. 12V or 6V. 
Please state voltage required. $15. 
Post NSW $1.00 interstate $1.50 


SPECIAL PURCHASE 
TOP GRADE 
RECORDING TAPES 

Brand new, from well-known maker. 
Sorry, we cannot divulge brand name- 
7" X 2,400' Mylar in plain carton. 
Only $3.50 ea. Post 35c. 


CONDENSER LENS 

V'jin diam. 1' jFL. 50c each. 
Postage 24c 


SOLENOIDS 

Plunger Type 12V 300MA. Suit 

electric camera control, miniature 
trains, radio, etc. 

$1.25. Post 24C. 

200 MA 24 volt, 'sin push movement. 
$1.25. Post 24c. 


ZOOM FOCUSING 
MICROSCOPE 

Battery and mirror illuminated 900x 
magnification. Complete with 
dissecting kit slides etc. $22.50 

Post NSW $1.00 
Int. $1.25 


FIELD STRENGTH METERS 

144M/CS. $12.50 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100 125 MHz and TR1935 
125-150 MHZ. 28 volt DC Operated AM 
single crystal locks both TX and RX on 
same channel complete with 
generator. $33.00 


RECORDING TAPES 


TOPQUALITY, BRANDN 


3" X 150' . 

. 6$C .. . . 

. . 12c 

3’ 4" X 600' . .. 

1.58 

. 13c 

5" X 900'. 

. 1.95 ... 

. .13c 

5" X 1800' .... 

. 3.62 ... . 

. .13c 

7"x 1200'. 

.3.18 . ... . 

- .24c 

7" X 2400'. 

.4.80 . . . . 

. .74C 

7" X 3600' . .. . 

.6.45 . .. . 

. .74C 


CASSETTE TAPES 

C60 $1.15; C90 $1.75; C120, 
Post 13C. 

$2.25 

Crystal Earphone. 

75c 

Cassette head cleaners. 

$1.50 

Small Lapel Microphones, ea. 
Post 24c. 

$1.25 

DELCO AIRCRAFT 

Magnetos, new cond, 12 cyls, $15 ea. Post 
NSW $1.20, interstate $1.95. 

BYER77Mk. 1 

Rack Mounting Tape Recorder ex 
A.B.C. 7'2-15 ips. Full track tested 
$150. 

Microphone. Professional S.T.C 
4017. $20. 

. type 

Marconi Video Oscillator type TF885A 
0-12 MHz. $75. 


A.W.A. SIG GENERATOR 

UHF 140.300 MHz $65-00 


Pye 4 Channel Crystal Locked 
Oscillator, 1.5-30MHZ New. $25 


TRANSPONDER APX6 

with Lighthouse Tubes. Can be con 
verted to 1200 MHz. 517. 


522 Trancelvers 
100.150M/ CS 
$35.00 


Cossor Double Beam Oscilloscope 
1035. Tested. 

$150 


Deitch Bros. ^ 

70 OXFORD STREET, SYDNEY 2010 

SORRY, NO C.O.D. 
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Stereo Amplifier in the December issue by the time 
this letter is printed. It uses the same power amplifier 
module as the Playmaster 135. We have other uses in 
mind as well. The tremolo circuit from the Playmaster 
125 could no doubt be adapted for use with the 135*136 
power amplifier circuit, but we regret we do not have 
the time or the space to describe such a modification in 
detail. FYom now on all our printed wiring board 
patterns will be printed full size whenever possible. 


POEM: I know that you do not usually publish poems 
in your magazine but I send you the following which I 
hope you may find of some interest. as there must be 
many wives who delve into your issues. I doubt, 
though. whether there are many other husbands like 
mine who have read you every night for the last fifteen 
years as a bedtime story. If I have forgotten to buy the 
new' edition the old copies are dragged out and reread. 
I not only suffer this from my husband, but we now 
have four sons old enough to suffer from the same 
disease. (Mrs Pat Bedford. Townsville. QLD.) 

BEDTIME STORY 
“Have you been to tow'n. dear?'* 

“Have you been to the newsagent, dear?" 

“What is the date, dear?" 

“I have nothing to read, dear" 

“Read my librarv book.dear.it is verv good" 

“Yes dear, but it is not ELECTRONICS AUSTRALIA. 
You know full well I cannot sleep 
without stretching my brain on some little article 
in my favourite magazine." 

You have only spent the night my love with your head 
bent down and wearing a frown as you fix some radio 
that is broken down. 

Wlien I opened my mouth and tried to speak you were 

lost in a world of spurps and squeaks. so I shut it again. 

I should know well 

After fifteen years that I only dwell 

on the fringe. 

When you open up a little box 
and fix it with a knowing stare. 

And sigh with joy when you see right there 

the condenser. coil. or transistor that will not work 

Now you and the eldest have gone to a feast. 

THE FARADAY LECTURE 
After sitting in silence the whole night through 
You w'ake me to ask me would I do something for you. 
I grunt and ask sleepily. “What is it. dear ?” 

“See if the magazine is in yet." 

“What magazine?" As if I did not know' 

“Look in your drawer it came two davs ago" 

Dear ELECTRONICS AUSTRALIA does he hold the 
record for being the only man to read you faithfully 
every night for the last fifteen years? 

® Although we don’t normally regard ourselves as 
publishers of poetry. P.B., we have published your 
“Bedtime Story "in the hope that other wives, mothers 
and girlfriends may be in a position to sympathise. We 
are sorry to hear that we have inadvertently intruded 
into your matrimonial bed-chamber for so long, but at 
least you seem to have been able to view the situation 
philosophically 1 

CORE BALANCE RELAYS: I commend you for your 
recent articles on safety with regard to wiring and 
handling of mains operated equipment. 

My attention has been drawn to a safety device no 
doubt familiar to- you — the Core Balance Earth 
CXirrent Leakage Detector. I was wondering if it might 
be possible for you to develop a safety device to 


Which HiFi Equipment?. 

ADVICE SOUGHT: I wish to 'assemble a 
really high-quality stereo system for 
listening to both records and tape cassettes. 
Can you please recommend the com¬ 
bination of amplifier, turntable, magnetic 
cartridge; cassette deck and loudspeaker 
system which will give me best value for 
money? (S.R., Bendigo, Vic.) 

®Sorry, S.R., but as we state in the in¬ 
formation panel published in each issue, we 
cannot comment on commercial equipment 
or give recommendations regarding 
specific products. Apart from being almost 
impossible because of complicating factors, 
this would involve us in partisan treatment 


Notes &- Errata 

130 RECEIVER (July. 1972, File No. 2 SW 63): 
There are discrepancies betw'een the BFO circuit on 
page 37 and the printed board diagram on page 39. 
While the circuit would function, the board diagram 
connections should be followed. 

STEAM WHISTLE (October 1972. File 3 MS 36): 
The circuit should show the common rail of the 
oscillator section connected to the common rail of the 
other sections. Diode D3 (BC108) has the emitter arrow 
pointing the wrong way. The OSC 2 section of the 
wiring diagram should show a wire from the collector 
of TR2 to the 0.0047uF capacitor on the tag directly 
opposite. 

SIMPLE LOGIC PROBE (October 1972. File No 
7 ST 8): We have been informed by the manufac¬ 
turer of the transparent probe assembly. Watkin 
W'ynne Pty Ltd. that deliveries of the probes have been 
suspended due to the incidence of stress cracking in the 
machined acrylic casings. The company hojoe to obtain 
polycarbonate tube and thus obviate the problem, 
following which they will resume deliveries. When 
possible they will gladly replace any units already sold 
which may be causing concern. 

INDUCTANCE BRIDGE ADAPTOR (November 1972, 
File No. 7 B 10): The second terms in the 
denominator of the inductance expressions on p.35 
should read “lOL" and “8L" respectively, where L is 
the length in inches. 

DELTAHET RECEIVER (February-May. 1971, File 
No 2 SW 57-60). C20 is shown on wiring diagrams for 
RF amplifier and first mixer and one only should be 
omitted. R140should appear on parts list as 33k and not 
15k. 


similarly sense current leakage to earth as a project 
for your magazine. These devices are much lighter 
than isolation transformers, but the commercial price 
of about $70 no doubt prevents more widespread use of 
core balance devices. Of course it doesn’t prevent 
disaster if you inject yourself into the active-neutral 
circuit. (CWM, Clayfield. Qld.) 


^ We heartily agree that core balance relays, as they 
are commonly called, should be in wider use. 
especially in the home as protection against electric 
shock caused by earth current leakage in appliances 
and tools or accidental direct contact with the mains. 
Design of heavy mains control equipment, however, is 
a litUe out of our line. Also, any equipment wired 
directly into the mains supply must be approved by 
electricity supply authorities, so each home- 
constructed core balance relay would have to be in¬ 
dividually approved. This in itself would tend to make 
such a project unattractive. 

You are correct in stating that the core balance 
relay, since it senses the difference (or unbalance) 
between current through the active line and the neutral 
return, will not protect you if you get across the ac¬ 
tive neutral circuit. Neither will it protect you if you 
get across the secondary side of a power transformer 
in a piece of electronic equipment — the HT line in a TV 
set, for example. Most electrocutions, however, are 
caused by active-to-earth contact, either directly or 
because of faulty insulation in appliances and power 
tools. In these situations, the core balance relay is 
literally a life saver. 


of advertisers, which no commercial 
publication can afford to do. 

We can only suggest that you obtain a 
copy of our book “HiFi-Stereo Annual”, 
which will give you much of the background 
needed to choose equipment for your needs 
with a high degree of confidence. 

Other readers please note: we are equally 
unable to offer advice regarding specific 
commercial equipment over the ^phone, so 
please do not ring our office in the hope of 
obtaining the advice verbally. 

In fact we cannot encourage telephone 
queries of any kind, because of the time 
these tend to consume. We do have a 
magazine to produce! 


HAM 

RADIO SUPPLIERS 

MAIL ORDER SPECIALISTS 

323 Eli/id)eth Molboiirm? 

(2 doors from tilth? Loiisd.ilo Stroijt) 


electronic 
kits for 
beginners 

POPULAR IMPORTED ELECTRONIC 
KITS, NO SOLDERING, EASY TO 
ASSEMBLE, BATTERY OPERATED, 
SAFE, SUIT ALL AGES - 
CHILDREN & ADULTS, BOARD 
TYPE CDNSTRUCTION WITH EASY 
TO FOLLOW INSTRUCTIONS THAT 
MAKE THEM IDEAL GIFTS. 

CRYSTAL RADIO KIT No. 
28207, tunes AM broadcast band, 
simple 1 hour construction, no 
batteries, ideal for beginner, $4.25 
post and pack .50c 

AM TUNER AMPLIFIER KIT 
No. 28241, build your own 3 
transistor tuner and amplifier, all 
parts transistors, tuning gang, 
transformers, speaker etc. $12.50 
p.p. .75c 

10 PROJECT ELECTRONIC KIT, 
NO.28202, Ip working projects, 
SOLAR BATTERY, builds radios, 
oscillators, signal generators, all 
solid state. $7.50 p.p. .75c 

15 PROJECT ELECTRONIC KIT 
No.1544, learn electronics with 
each project. Build these, morse 
code oscillator, radios, alarms, 
sirens etc. $9.90 p.p. ..85c 

1C.20 20 PROJECT 

ELECTRONIC KIT, learn about 
Intergrated circuits with this 
educational kit, 20 working 
projects Including intergrated 
circuit. $11.90 p.p. .95c 

50 PROJECT KIT No.28201 
DELUXE MODEL, 50 working 
projects, educational entertaining, 
all solid state, includes everything, 
nothing to buy. constructed in 
hardwood case, panel meter, 
radios, amplifiers, burglar alarms, 
tachometer, test equipment, good 
value-$19.50 p.p. $1.20 

DELUXE 150 ELECTRONIC 
PROJECT KIT using intergrated 
circuits. Contains all parts for 150 
different working projects 
including I.C. diode & transistor 
radio, electronic switches, relays, 
alarms, test equipment, etc, etc. 
Very good value. Prices $30.95, 
p.p. 95c. 
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MARKETPLACE 


FOR SALE 


SUPER BARGAIN SPECIALS from MICRONICS — 

SEMICONDUCTORS: SElOOl (2N3693)-35c, >^An9— 
20c, AC127/ 132 Matched Pair Sl.OO, EM401 — 20c, 

. EM404 — 25c, BZY88/6V2 — 40c AA5102AY 1C 3W 
. RMS Audio amp $5.95 ea or 2 for $10.50. Electroly- 
tics: 10uF/50V,4uF/ 25V,47uF / lOV—5c ea 470uF / 
25V—20c, lOOOuF / 25V—35c. Ceramic Disc Caps: 1.8, 
2.2, 3.3, 10, 22pFt500V) — 3c ea, .001/ 50V, .022/ 500V 

— 3c ea, 68pF/ 3kV — 5c ea. POLYESTER Caps: 
Top Quality: .001, .0022, .0039uF/ 400V — 5c ea, 
.47U.F/ 200V — lOc. STYROSEALS, Top Quality: 47, 
220, 820pF (630V) — 5c ea, .0022uF/ 200V — 5c. 
TRIMMERS: 12pF-120pF — 20c ea. POTEN¬ 
TIOMETERS: Single Gang 500k/ A, 50k/ A — 25c 
ea, Ik w.w. — 40c, RESISTORS: 100 mixed bag — 
$1.00. COPPER Clad Board 6" x 6" — 40c. FERRIC 
Chloride Etchant, Solid, 100 gram bag — 40c. THIS 
MONTH ONLY RC709 (uA709) Op. Amp. 1C — 75c ea. 
RESISTORS — Carbon Film, V 2 W, 5^c. E.12, lO-lOM 

— 4c ea. POLYESTER CAPACITORS "GREEN- 
CAP”, lOOVW: .001, .0015, .0022, .0033, .0039, .0047, 
.0056, .0068, .0082, .01, .015, .022— 10c ea, .033, .039 — 
12c ea, .047, .056— 14c ea, .068, .082— 16c ea, .1 — 18c, 
.15—20c,>22—22c. ELECTROLYTICS—single ended, 
25VW: 4.7uF—15c, lOuF—17c, 25uF—19c, 47uF—12c, 
lOOuF — 24C, 220uF — 28c, 470uF — 38c, lOOOuF — , 
58c. 50VW: 4.7uF — 18c, lOuF — 21c, 25uF — 23c, 
47uF — 25c, lOOuF — 30c, 220uF — 42c, 470uF — 70c. 
PRE-SET POTS — Miniature (10mm). Range 500 — 

. 2M only 20c ea. TANTALUM Capacitors, Single 
ended: O.luF, .47uF, luF, 2.2uF, 3.3uF(35V). 4.7uF. 
6.8uF(25V), 10uF(16V), 15uF(10V), 22uF(6.3V)—all 
35c ea. CERAMIC CAPACITORS—50VW: 220pF, 
330pF, 470pF, .001, .002, .005, .01, .02uF — 6c ea. .03 
.04, .05uF —7c ea. Post Pack 20c. MICRONICS, PO 
Box 175, Randwick, NSW, 2031. 


CDI SYSTEMS TRANSFORMERS & CONVERTERS: 

Six 8c 12 volt negative and positive polarities. 
Transformer only $6 including tax, p 8c p 50c extra. 
Converter less transistors only $10 including tax, p 8c 
p 50c extra. F. MIHAI — 40 Chapel Rd, Moorabbln, 
Vic, 3189. Tel 95 4839. 


SERVICE 

CONVOY INTERNATIONAL 
OFFERS SERVICE ON ALL 
HI-FI EQUIPMENT AT 
SYDNEY'S LOWEST PRICES 
FREE PARKING 

Special tape recorder adjustment, our 
technicians can adjust your tape recorder so 
that it gives super performance on the brand of 
tape you use. You will be amazed at the im¬ 
provement in performance for such a small 
charge. 


PTY/LTD 


CNR. PLUNKETT & MACLEAN STS, 
WOOLLOOMOOLOO - 357 2444 OPEN 
THURS NIGHTS & SATURDAY. 



INTRUDER ALARM SYSTEMS — Sales-Service- 
Installation. Alarm modules, electronic eyes, photo 
sensitive cells, radar, gas/heat/smoke sensors, 
sirens, bells, pressure mats, door monitors, car/ - 
caravan/ home/ office hold-up factory alarms, key 
switches, reed switches, relays, shock recorders, 
aluminium tape. You name it, we have it. 
SHOWROOMS — Shop 9, Chard Road, Brookvale, 10 
Crinan Street, Hurlstone Park. Phones 93 7292 or 
55 7151. Address all mail to RC PROTECTOR 
ALARM SYSTEMS, Box 226 PO BROOKVALE, 
NSW, 2100. 

GALAXY GT550 transceiver, GALAXY SC550 
speaker and 240V power supply Hustler 4VTV. 
ZEPHYR Mic. All new in original cartons $1000, or 
best offer. 1046 Barrenioey Rd, Palm Beach, NSW, 
2108 or phone 919 4003. 

TAPE RECORDERS, as new. Ferrograph series 7, 
Model 713.H $585. Revox HS.77 stereo, brand new 
$100 under list price. Hammond M.lOO stereo mikes 
with common power $80. 4 track studio recorder, 
engineer built, 4 rack or console mountable sections, 
SEL/ SYNC $3000ono. Further details — 180 Jellicoe 
Street, Toowoomba, QLD 32 2376. 

ETCHING KITS: 82c. + 18c postage. Kit Includes 
etching concentrate, resin, protective marker, tray 
and instructions. Enclose mail order for $1.00 to 
ETCHBOARD EQUIPMENT, 13 Ross St, 
SALISBURY, SA, 5108. 

FINNED ALUMINIUM HEATSINK/ BOXES. Use as 

heatsink or two mating sections form a sealed box, 
internal racks for mounting PC boards etc. Ideal for 
CDI, PA units inverters etc. Available in plain or 
anodised; red, black, blue or gold in two sizes; 6" L x 
4" W X 3"D at $2.35 plain and $2.80 anodised. 4" L x 
4" WX 3"D at $1.85 plain and $2.35 anodised. Post and 
pack add 50 cents for up to two boxes. Oil filled 
capacitors for CDI 1.0 mfd at 400 volt / 1000 volt test; 
$1.85. p 8. p 25 cents. Send cheque or M.O. to H.P.H. 
ELECTRONICS, PO BOX 15, Liverpool, NSW, 2170. 
(All orders processed day received.) 

DECADE COUNTERS: Numerical indicator tube 
mounted etigewise on printed circuit board, with 
TTL IC's and PC socket complete $16.50 each. Write 
for data sheets. BOOTH, 37 Lewis Street, Wickham, 
2293. 

MODEL SHIPS: "Endeavour Bark". Set of detail blue 
line plans $6.25 posted. Bolton, 72 King Street, 
SYDNEY. Catalogue $1.85. 

POWER Supplies. DC various sizes from 20v to 50v. 
Giveaway prices $7.00 to $10.00 plus freight. Sydney 
98 9376 or write A. RYAN, 51A The Crescent, Dee 
Why, 2099. 

FREE CATALOGUE — Electronic construction plans 
of all descriptions, SYDNEY ELECTRONICS, PO 
Box 76, GPO, SYDNEY, 2001. 


C.D.i. SYSTEMS TRANSFORMERS 
& CONVERTERS 

6 8< 12 volt negative and positive polarities 
transformer only $6 including tax, p. 8. p. 50c 
extra. Converter less transistors only $10 in¬ 
cluding tax, pL & p. 50 c extra. 

F. MIHAI - 48 Chape! Rd., Moorabbln, Vic. 
3189. Tel. 95.4839. 


ELECTRONICS 

Guarantee yourself a complete set of Issues for your 
library with no copies missing. 

POST THIS COUPON TO: 

Subscription Department, ELECTRONICS Australia, 
Box 139 Beaconsfield, 2015 

Name . 

Address . 

Enclosed Is $.for..years. Start with. 


Subscription Rates 

Australia 
New Guinea, 
New Zealand 

$6.50 per year 

Elsewhere 

$9.00 per year 


DISPLAY ADVERTS in MARKETPUCE 
are sold in multiples of one inch to a 
maximum of five inches. Rate $10.00 per 
inch per insertion, subject to continuity 
discounts. ! 

CLASSIFIED RATES $1.00 per line per 
insertion payable in advance. Minimum ; 
two lines. A convenient form is provided 
in each issue. 

CLOSING DATE is four weeks prior to 
the on-sale date. Issues are on-sale the 
first Monday of each month. 

ADDRESS ail classified orders, copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, Box 
162 Beaconsfield, 2015. 


INTRODUCTORY OFFER ELECTRONIC DIGITAL 
CLOCKS (TIMERS) In compact, stylish case. Large 
LED's internal selectable 12 or 24 hours operation, 
individual time set buttons, BCD output. Price: 
4LED's (hours, minutes) $90. 6 LED's (hours, 
minutes, seconds) $100. 

ELECTRONIC DESK CALCULATOR 16 digit input 
and output capacity electro-fluorescent display 
tubes. Function: addition, subtraction, 

multiplication, division, one.constant data memory. 
External printing and programming modules are 
under development and can be added to the pre¬ 
wired interfacing feature. Price: $210. 

ELECTRONIC DESK CALCULATOR: 14 digit LED'S. 
Function: addition, subtraction, multiplication, 
division, squaring square root, one constant data 
memory, one independent data memory etc. Ex¬ 
ternal printing and programming modules are under 
development and can be added to the pre-wired In¬ 
terfacing-feature. The basic calculator can be ex¬ 
tended to a compact computer with an impressive 
capability. Price: $300. 

All units are built in Australia and sold with a full year 
warranty. Service or parts are available at cost 
price. 5 or Vnore units 10^/ discount. Detailed 
brochure's available. Agents with some finance 
wanted. W.H.K. ELECTRONIC AND SCIENTIFIC 
INSTRUMENTATION, 2 Gum Road, St Albans, Vic, 
3021. 

MODEL LOCOMOTIVE Cylinders Sin gauge. New 
types. Enquire. Bolton. 70 King Street, Sydney. 
Normal Catalogue $1.85. 

2" CRO. Good quality 5 valve $70 and semi completed 
all wave 2, $30 all parts. Phone (SYDNEY) 48 6383. 

RECORDING TAPE 5 x900$1.55; 7 x 2400 $3. Cassettes 
from 80c (3 for $1.95); BASF LN$1.45 (10 at $1.30) All 
brands/sizes. Full list free. Cassette Recorders 
from $32.95; AC/DC $44.00; with AM/FM radio 
$79.50. Car radio, 9 trans. with aerial 8c speaker 
$38.75; Push button 10 trans $47.50. Most Hi-Fi, 
amplifiers, turntables etc at wholesale prices. 
AIMQ, Box 15, Footscray, Vic, 68 4436. 

COLLECTION of drawings TV circuits, different 
brands, new and old models. Also valve checker. 
Offers to Abel Resoagli, 8 Owen St, Punchbowl, NSW, 
2196. 

READER SERVICE 

MULTIMETER, electrical, electronic instrument 
repairs, all makes. Specialising in Japanese types. 
Fast service, all work guaranteed. WESTERN 
METER INSTRUMENT SERVICE, 31 Hazel Street, 
Girraween, NSW, 2145.' Phone (Sydney) 631 2092.' 


AUDIO SALES 
OPPORTUNITY 

for young enthusiast. 

Like audio? Can you sell? Are you a person of 
integrity? Then combine your interests with the 
young selling team at Encel, Melbourne, 
demonstrating and selling quality systems and 
components. If you meet our standards you'll 
enjoy a rewarding business life. Salary and 
allowances are negotiable, conditions are 
pleasant, business is brisk. In the first instance, 
ring or write to John Creedon, 

ENCEt STEREO, 

431 Bridge Rd., Richmond, Vic. 3121. 

Tel 42 3762 
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AUSTRALIAN RADIO DX CLUB: Covering overseas 
and long distance radio reception, including short¬ 
wave and medium wave. Monthly bulletin for all 
members. For full details, write enclosing 12c stamp 
to Secretary, ARDXC, PO BOX 227, Box Hill, Vic- 
toria, 3128. 


BE A COMPUTER TECHNICIAN 

Part-time course commences Feb 
. ENROL NOW 

Contact Mr D. H. Tow on 929 5004. Advisory Computer 
Information Centre 

Suite 606, 107 Walker Street 
North Sydney 


WANTED 


AWA TV Sweep generator A56036, AWA TV marker 
generator A56057, J. MALL AS, 7 Scott Street, 
Springwood, 2777. Phone 51 1548 (STD 047—). 

Required for antique wireless, valves A425, A409, 6406 
or B405. Good price paid. Colman, 9 Gawler 
Crescent. Deakin. ACT. 


PRODUCT BRIEFS 


READ-OUT DISPLAY CHART 

A new display chart showing the appearance dif¬ 
ferences of various types of information display 
devices has been published by Sperry Displays as an- 
aid to the equipment purchaser. 

Copies of the chart are obtainable from NS Elec¬ 
tronics . 

NS ELECTRONICS Cnr. Stud Road 8- Mountain 
Highway, Bayswater, 3153 

TRIMPOT DISTRIBUTION 

BOURNS INC have announced the appointment of 
Tecnico Electronics as exclusive distributor of 
Trimpot lines throqghout Australia. The range covers 
the products under the familiar trade marks, “Trim- 
pot," “Knobpot" and “Bourns,” made in USA, UK, 
France & Japan. 

TECNICO ELECTRONICS 53 Carrington Rd, Marrick- 
ville 2204 


VIDEO DELAY LINES 

Matthey Printed Products have produced a new 
range of equalised video delay lines for use in 10 MHz 
75 omn application in colour television studio equip¬ 
ment. The delays available are sons , lOis, 200ns, 500ns 
and 1000ns, they may be cascaded in order to achieve 
intermediate delays. The units can be supplied in 
module form for board mounting or in boxes with BNC 
connectors. Information is available from — 

MATTHEY GARRETT Pty Ltd.PO Box 165, Kogarah 
2217 

MICROWAVE FERRITES 

A new range of narrow linewidth microwave ferrites, 
based on yttrium aluminium iron garnets, has been 
announced by Marconi Communication Systems Ltd. 
The new garnets are available in a variety of bulk 


Digital VOM —from p39 

pots are provided to allow for accurate 
calibration of the ranges, which read to 200 
ohms, 20k and 2M full scale, respectively. 

The IM resistor in series with the 740 input 
for resistance measurement does not play a 
part normally, being there purely to protect 
the 740 input in the case of accidental 
connection to an external voltage source. 
Similarly, the 68 ohm resistor in series with 
the current generator output is to limit 
dissipation in the source transistor when 
very low resistances are being measured. 

The power supply of the instrument is 
quite straightforward. A transformer 
having a centre-tapped 15V secondary is 
used, with a full-wave rectifier and a 
Fairchild uA7805 regulator IC to provide the 
-f 5V required for the Vss supply of the 3814, 
the LED readouts and the other digital 
devices. 


.shapes and sizes for applications in circulators, 
isolators and microwave ICs. 

AMALGAMATED WIRELESS AUSTRALIA 
Engineering Products Division, PO Box 96, North 
Ryde 2113 

CABLE HARNESS ACCESSORIES 

The-Panduit Corporation of Tinley Park, USA, have 
appointed R. H. Cunninghani as their sole Australian 
agents for their comprehensive range of cable form 
ties and tools. The Panduit catalogue covers a very 
useful range of products,, of great interest to 
manufacturers of control eaOipment and switch -gear 
cubiles as well as model shops requiring prototype 
wiring harnesses. 

R. H. CUNNINGHAM Pty Ltd, GPO BOX 4533, 
Melbourne 3001. 


Two half-wave voltage doubler rectifiers 
are also used, with simple zener diode shunt 
regulators to provide -f 15V and -15V for the 
op amps. A further shunt regulator using a 
12V zener diode is used to provide the Vgg 
supply for the 3814 and the -12V source 
required for the reference current 
generator and the FET switches Fl and F2. 

And with that description of the operation 
of the new DVOM we must bring this first 
article to a close. The second article will 
explain how to assemble the unit and 
describe the calibration procedure. 

In the meantime, those who intend 
building the instrument may care to order 
the kit of semiconductors from their nearest 
Fairchild distributor,- and perhaps also 
obtain the other components as detailed in 
the parts list. The printed wiring board 
patterns have been sent to the various board 
manufacturers (coded 73 / via and 73 vlb), 
so that boards should be available verv 
shortly. ® 


Buy quality IC's direct from the USA. All items are new 
and are sold on a money back guarantee. Do not add postage. 
$5.00 minimum order includes surface mall. Orders for 
$ 10.00 or more will be shipped via Air Mail. Customs forms 
will be attached and orders will be shipped within 24 hours of 


TTL 

7400 

7401 

7402 

7403 

7404 

7405 

7406 
7408 

7410 

7411 
7413 
7420 
7430 

7440 

7441 

7442 

7446 

7447 

7448 

7450 

7451 

7453 

7454 


DIL 74XX series 


$ .20 
.20 
.25 
.25 
.22 
.25 
2.00 
.25 
.20 
.25 
1.00 
.20 
.20 
.20 
1.00 
.90 
1.50 
1.25 
1.00 
.20 
.20 
.20 
.25 


7460 

7470 

7472 

7473 

7474 

7475 

7476 
7480 
7483 
7486 

7489 

7490 

7491 

7492 

7493 
7495 
74107 
74121 
74123 

74153 

74154 

74192 

74193 
74195 


.20 

,50 

.45 

.50 

.45 

1.20 

.55 

.50 

1.00 

.65 

3.20 
1.00 
1.00 

.90 

.90 

.90 

,50 

1.20 
2.50 
1.75 
2.00 
2.20 
1.35 

.90 


TTL DIL 74HXX 
High Speed 


74H00 

$ .30 

74H01 

.30 

74H04 

.35 

74H05 

.35 

74H20 

.30 

74H51 

.30 

TTL OIL 

74LXX 

Low Power 

Series 

74L00 

$ .30 

74L04 

.38 

74L10 

.30 

74L20 

.30 

74L30 

.30 

74L51 

.30 

74L54 

.30 

74L55 

.30 

74L71 

.50 

74L72 

.50 

74L73 

.75 

74L74 

.75 

74L95 

1.80 

74L78 

.90 


receipt. All prices are in Australian dollars. Bank cheques, 
Money Orders or cash will be accepted. Purchase Orders are 
accepted from International firms, schools, and government 
agencies. Data sheets provided with all items. 


LINEARS and MISC. 
Package as noted 


LMIOO positive regulator 
NE560 phase lock loop 
NE561 phase lock loop 
NES65 phase lock loop 
NE566 function generator 
NE567 tone decoder 
LM309H 5V-200AAA Reg. 

LM309K 5V-1A Reg. 

LAA380 2w audio amp. 

LM311 comparator 
LAA703 RF/.IF amp. 

709 popular op. amp. 

710 voltage comparator 

711 dual voltage comparator 
723 150ma. voltage reg. 

741 compensated op-amp. 

747 compensated dual 741 
5558 compensated dual 741 
CA3065 fm sound system 
DICS/.AUDfO 

AAC1013P- 85MHz ECL Flip Flop 
MANl 7 segment LED display 


IF/. 


T05 

DIL 

DIL 

DIL 

T05/.DIL8 

T05/.DIL8 

T05 

T03 

DIL 

T05 

T05 

DIL 

DIL 

DIL 

DIL 

DIL8/.14T05 

DIL14 

DIL8 

DIL 

DIL 

DIL 


$1.00 

3.50 

3.50 

3.50 

3.50 

3.50 
1.00 
2.00 

1.50 
1.50 

.80 

.40 

.50 

.50 

.85 

.45 

.90 

.90 

1.00 

1.00 

4.00 


SPACE AGE SALES 

P.O. Box 484 Fair Oaka, California USA 95628. 
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Reader Information Service 

Here is a convenient and easy way for you to get additional information 
about products or services advertised in this issue. Just fill out the coupon 
stating the information you require, cut out the coupon and post to: 

Reader Information Service, ELECTRONICS AUSTRALIA, 

; Box 157, Beaconsfield 2015. 

Note: Please list only one advertiser and one product on each coupon. 


Post to: ELECTRONICS AUSTRALIA, 
Box 157, Beaconsfield 2015 


Advertiser . 
Product .... 
Your Name 
Address .. 


Page 


Postcode 


Position & Company 
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Post to: ELECTRONICS AUSTRALIA, 
Box 157, Beaconsfield 2015 


Advertiser . 
Product ... 
Your Name 
Address 


Page 


Postcode 


Position & Company 
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CLASSIFIED ADVERTISERS 


To the Advertising Manager, ELECTRONICS Australia, Box 162, Beaconsfield 
2015 

• Please insert the following advertisement in the issue 

• Tick the classification required 

□ FOR SALE □ WANTED □ READER SERVICE □ POSITIONS 


Please write in block letters with Ink or ball point pen. Number of insertions 

Signed: 

Residential Address 

State 

t I enclose P. Note Cheque for $ . being full payment for lines at $1.00 per line. 

(minimum 2 lines) 


Index to Advertisers 


A & R-Soanar Group 
ACE Radio 

Amalgamated Wireless Valve Co Pty Ltd 
Amplion (A'sia) Pty Ltd 
Atram Pty Ltd 

Audiosound Electronic Services 
Australian General Electric Pty Ltd 
Aust Musical Industries Pty Ltd 
/ ust Radio & TV College Pty Ltd 

Bleakley Gray Corporation 
Bright Star Crystals Pty Ltd 
BWD Electronics Pty Ltd 

John Carr Pty Ltd 
Maurice Chapman Pty Ltd 
Circuit Components 
Classic Radio Service 
Convoy International Pty Ltd 
R. H. Cunningham Pty Ltd 

Deitch Bros 

Direct Disposals Trading Co 

EA Handbooks 
Electronic Exports 
EMI (Australia) Ltd 

Richard Foot (Aust) Pty Ltd 

General Accessories Ltd 
Goldring Eng (A'sia) Pty Ltd 

Ham Radio Suppliers 
Heating Systems Pty Ltd 
Heatshrink Aust 
Hewlett-Packard Aust Pty Ltd 
Honeywell 

Instrol Hi-Fi Centre 

International Correspondence Schools 

International Dynamics (Agencies) Pty Ltd 

Jacoby Kempthorne Pty Ltd 
Jacoby, Mitchell & Co Pty Ltd 
Jervis Aust 
JH Reproducers Co 
Kitsets Australia Pty Ltd 

Lafayette Electronics 
Leroya Industries Pty Ltd 

Manufacturers Special Products Pty Ltd 
Marconi School of Wireless 
Melody School of Music 
McGills Newsagency Pty Ltd 
3M Company 
F. Mihai 

M. S. Components 
McMurdo 
Multicore Solders 

National Radio Supplies 

Photoronic Ind 
Philips Industries Ltd 
Plastral Trading 
Plessey Ducon Pty Ltd 
Plessey Rola Pty Ltd 

Radio Despatch Service 

Radio House Pty Ltd 

RCS Radio Pty Ltd 

Recorded Music Salon 

Sato Parts Co Ltd 

Scientific Electronics Pty Ltd 

Peter Shalley Electronics Pty Ltd 

Dick Smith Electronics Pty Ltd 

Space Age Sales 

STA Electronics Pty Ltd 

Stotts Tech Correspondence College 

Department of Supply 

Technical Book & Magazine Co Pty Ltd 
Truscott Electronics Pty Ltd 

Weston Electronics Pty Ltd 
Wireless Institute of Australia (NSW) 
Wonder Wool Pty Ltd 

Zephyr Products Pty Ltd 
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The compact tape cassette has 
always had its obvious 
advantages. 

Unfortunately, it’s always had 
one not-so-very-obvious 
disadvantage. 

Jamming. 

After all, what good is a super 
sensitive tape, and super faithful 
reproduction, if it’s going to get 
stuck on you when you need It 
most! 

We introduce the BASF jam 
proof cassette. 

first cassette actoaffe .. ^ 


we’ll replace it at any time, free of 
charge. 

Every BASF Cassette is fitted 
with a special kind of tape transport 
system that guides the tape 
through the cassette without it ever 
snagging or sticking. It’s called 
‘Special Mechanics” and only 
BASF Cassettes have it.' 

Variable tension is practically 
non-existent—which means you 
can also forget about things like 
wow and flutter. 

Special Mechanics tape 
• transport makes the suDer 


reproduction of our tapes all 
worthwhile. Choose BASF LH 
(Low Noise, High Output)—the 
finest ferric oxide cassette tape on 
the market. Or pay a little more for 
Ihe ultimate—BASF Chromium 
Dioxide—its extended dynamic 
range, highest output and lowest 
noise level, plus the additional 
reward of minimal headware are 
the qualities you’ll appreciate. 

Hearing is believing! 

Buy BASF jam proof cassettes. 
And record a jam session without 
missing a single mind blowing 
never-tO“b,errepeated 



Distributors: Sydney (Head Office): Maurice Chapman & Co. Pty. Ltd., 276 Castlereagh St., 2000. Newcastle: W. L. 
Redman Agencies, 11 Hall St., N.S.W., 2300. Canberra: Sonny Cohen & Sons, 20 Isa St., A.C.T., 2600. Melbourne: Maurice 
Chapman & Co. Pty. Ltd., 146-150 Burwood Rd., Hawthorn, Vic., 3122. Brisbane: Chandlers Pty. Ltd., 399 Montague 
Rd., West End, Old., 4101. Adelaide: Neil Muller Pty. Ltd., 8 Arthur St., Unley, S.A., 5061. Perth: Anderson-Tedco, 11-13B 
Belmont Ave., Belmont, W.A., 6104. Launceston: P. & M. Distributors, 87A Brisbane St., Tas., 7250. Darwin: Pfitzners 
Music House, 2 Darwin Arcade, Smith St., N.T., 5790. 
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• More than 40,000 ambitious men have benefited 
from A.R.T.C. training. 

• Join this large number of successful men! 


• Attain job security and financial reward. 


• These can only be yours from: 


AUSTRALIA’S 


ESTABLISHED 

ELECTRONICS COLLEGE 


THE AUSTRAUaF'RADIO & TELEVISIOFCOLLEGE PTY. [JD. 


• ESTABLISHED OVER 40 YEARS 

• OVER 15 FULL TIME STAFF TO ASSIST YOU 

• FULL NIGHT-CLASS PRACTICAL LESSONS 

OR 

• EXTENSIVE CORRESPONDENCE TRAINING WITH 
SPECIAL PRACTICAL HOME-TRAINING KITS 


Mail Coupon NOW ^ You are invited to mail the coupon below which can be your first step 
towards securing a job or business of your own with good prospects, security and big 
money. A.R.T.C. will mail to you by return, at no obligation to you the big free booklet: 

"Careers In Radio and Television". This booklet will show you definite steps you 
can take for a better job, how you can succeed in life. Post the coupon, phone or call NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
OOLLEOE 

PTY. LTD. 
E.S.&A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
<0pp. Grace Bros). Phone 211-4244 (3 lines) 



AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD. 

206 Broadway, Sydney, N.S.W. 

Dear Sir, 

Please send me, without obligation, your free book¬ 
let, ’^Careers in Radio, TV and EiectronIcs'L 

NAME... 

ADDRESS. 

.E 301. 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 

















